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(54) PRESSURE-SENSITIVE ADHESIVE COMPOSITION AND PRESSURE-SENSITIVE ADHESIVE 
SHEETS MADE THEREFROM, AND SEALANTS, REINFORCING SHEETS AND PRESSURE- 
SENSITIVE ADHESIVE SHEETS FOR PRINTING PRODUCED THEREFROM 



(57) A pressure-sensitive adhesive composition, 
wherein the storage elastic modulus (G) at room tem- 
perature Is at least 2 x 10* dyne/cm 2 and the adhesive 
strength at room temperature Is 1 kg/20 mm wicth or 
ngner. 

Preferably, a pressure-sensitive adhesive composi- 
tion cornprislng a polymer having a pdycarbonate struc- 
ture having a repeating unit represented by the following 
formula 



- (O - R - O - C) n - 
O 



wherein R represents a straight chain or branched 
hyoVocarbon group having from 2 to 20 carbon atoms, a 
pressure-sensitive adhesive sheet a seeing material a 
reinforcing sheet and a pressure-sensitive sheet for 
printing, each having the pressure-sensitive adhesive 



frtotodbyXMa (UK) Bui****S«rvk»» 
Z.U1A4 



(Contnext page) 



composition. 



EP0816 462A1 



THIS PAGE BLANK (uspto, 



EP 0 816 462 A1 



Description 
TECHNICAL FIELD 

The present invention relates to a pressure-sensitive adhesive composition which is rxm-pressure~sensitive adhe- 
sive or low pressure-sensitive adhesive (tack free) at room temperature, pressure-sensitive adhesive sheets made up 
of the foregoing composition in the slates of a sheet form, a tape form, eta. and a sealing material, a reinforcing sheet 
and a pressure-sensitive adhesive sheet for printing using them. 

BACKGROUND ART 

A pressure-sensitive adhesive usually has a storage elastic modulus (Q] at room temperature of about 1 x 10 6 
dynefem? or lower as deserved in a Satas, Adhesive Age. 31(9). 26(1988). When the storage elastic modulus of a 
pressure-sensitive adhesive at room temperature is increased, the pressure-sensitive ectieslve becomes too hard and 
becomes rkx^adhesive. This is because a micro-contact of the pressure-sensitive adhesive and the adherend is not 
sufficiently carried out in flie adhesive step as in a wrapping film for foods, namely, the wrapping films are visually {opti- 
cafly) adhered to each other, but the adhesion is notexttbHed 

However, because a convenfonal pressixe-sensffive adhesive has a softness in a sticky state having a tackiness, 
the pressure-sensitive adhesive adheres quIcWy. But. it Is not easy to peel the pressure-sensitive adhesive adhered by 
lightly contacting, and thus, the corrects of 

of a pressure-sensitive adhesive sheet there is a problem that the processing edge is stained with the pressure-sens*^ 
five adhesive. 

If the storage elastic modulus erf the pressure-sensitive adhesive is increased to solve these problems, the adhe- 
sive property is lowered along with the tadoness as described above, and thus the adhesion to an adherend is drtficult 
without an adhesive assisting means such as heat treatment. 

As described above, a pressure-sensitive aohesrve which has a high elasticity and non-pressure-sensitive adhe- 
sion or low pressure-sensitive adhesion (tack free) capable of preventing lowering of adhesive workabB'rty, etc.. and also 
is exceflent in the adhesion has no* yet been found 

Under such circumstances, an object of the present invention is to provide a pressure-sensitive adhesive compo- 
sition which shows an excellent adhesbn whBe exhibiting a high elasticity and tack tree at about room temperature, and 
hence can cope with the adhesive workability and the adhesion, and a pressure-sensiuVe adhesive sheet having the 
composition. 

Also, other object of the present invention is to provid e the above-d escribed pressur e-sensffive adhesive compose 
tion and pressure-sensitive adhesive sheets using the composition, which are exceflent in the durability, the heat resist- 
ance, etc. and further to provide the above-described prescure-rcnsrtive adhesive composition and pressure-sensitive 
adhesive sheets using the composition, which are also excellent In the self-adhesion in addition to the durability such 
as the heat resistance, weather resistance, etc. 

Other object of the present Invention Js to provide the above^descrbed pressure-sensitive adhesive composition 
and pressure-sensitive adhesive sheets using the cc*rposJtion, which show a good adhesion to various adherencfe and 
are excellent in the creep characteristics and the long-term durabefity and also is to proride the ebove-descrfced pres- 
sure-sensitive adhesive composition and pressure^ensitive adhesive sheets using the cctrposition. which safisfy the 
aeep resistance arri to 
perature range 

Furthermore, still other object of the present invention is to provide the above-described pressure-eensmve adhe- 
sive sheets using a release Dner not subjected to a sOtcdne release coating and thus suitable for computer ir^siruments 
which are iable to cause problems by the existence of a silicone, and in particular to provide the above-described pres- 
sure-sensitive adhesive sheets which are excellent in the releasing property of the above-descrfced finer and show a 
good adhesive strength. 

Also, other object of the present invention Is to provide pressure-sensitive adhesive sheets which can be wound in 
a rol form without using a release liner and are suitable for the uses such as computer instruments as pressure-sensi- 
tive actiesfve sheets containing substantiany no slicone corrpound 

DISCLOSURE OF THE INVENT* ^ 

Tne present inventors have discovered that by selecting a specific polymer lor constituting a pressure^sensSlSve 
acfoesjve and crossfinWng the polymer, a pressure-sensitive adhesive composition having specific values of the storage 
elastic modulus and the adhesive strength at room temperature can be obtained and the pressure-sensitive adhesive 
cwriposaon shows a good acttesion whfle having a high elasticity and being tack free, and also have discovered &iat a 
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pressure-sensitive adhesive composition excellent in the self-adhesion in addition to the durability such as heat resist- 
ance and weather resistance can be obtained by specifying the solvent insoluble component of the polymer. 

That is. the present invention provides a pressure-sensitive composition wherein the storage elastic modulus [GT] 
at room temperature is at least 2 x 10* dynefcm 2 and the adhesive strength at room temperature is at least 1 kg/20 mm 
width, in particular, a pressure -sensitive composition comprising a polymer having a polycarbonate structure having a 
repeating unit represented by the following formula 

- (O - R - 0 - C) ft - 
O 

wherein R represents a straight chain or branched hydrocarbon group having from 2 to 20 carbon atoms, as the pofy- 
mer for constituting the pressure -sensitive adhesive composition, and particularly, a pressure-sensitive adhesive com- 
position comprising a polyester having a weight average molecular weight of at least 10.000 synthesized from cSoJ 
components indispensably containing polycarbonate dio! and dicarboxyflc add components tncfispensabry containing a 
cScarboxyfic acid having an aliphatic hydrocarbon group having from 2 to 20 carbon atoms or an aticydic hydrocarbon 
group as the molecular struct ura Also, according to tie present invention, there is lurther provided a pressure-sensitive 
adhesive composition having the above-described construction, wherein the solvent insoluble component is from 1 to 
30% by weight and the self-adhesive strength is at least £0 kg/20 mm width. 

Also, the present inventors have discovered that by combining the polymer having the polycarbonate structure 
described above and a specific acrylic polymer, a pressure-sensitive adhesive composition showing good acteslon 
characteristics to various adherends and being excellent in the creep characteristics and the long-term durabifity can 
be obtained. Thai is, according to other aspect of Ihe present invention, there is provided a pressure-sensitive adhesive 
composition comprising, along with the polymer having the polycarbonate structure, an acryic polymer having a glass 
transition temperature of not higher than -1Q*C in an amount of from 10 to 90% by weight of the sum totaf of the above- 
described polymer and Ihe acryGc polymer. 

Furthermore. Ihe present inventors have discovered mat by combining the polymer having the polycarbonate struc- 
ture described above and a specific resin, a pressure-sensitive adhesive composition satisfying the creep resistance 
and the adhesion in a highrtemperature range and being exceBent in the shock resistance at a low temperature can be 
obtained That is. accorolng to still other aspect of the present invention, there is provided a pressure-sensitive adhesive 
composition comprising, along with the polymer having the polycarbonate structure, a resin having a softening pant of 
at least 80*C in an amount of from 1 0 to 50% by weight of the sum total of the above-descrtood polymer and the resia 

Moreover, the present invention can further provide pressure-sensitive adhesive sheets having the above- 
desatbed pressure-sensitive adhesive compositions of various constitutions formed into a sheet form, a tape form, etc. 
that is, pressure-sensitive adhesive sheets having a layer composed of each of the aJbove-described pressure-sensitive 
adhesive compositions having the various constitutions. In such pressure-sensitive adhesive sheets, a release finer is 
generally stuck to the surface of the pressure^ensitive adhesive layer thereol As the release flner. the present inven- 
tors have discovered that a release finer made up of a polyethylene film, a polypropylene Urn, etc, which is not sub* 
jected to a silicone release coating, can be used, that is, a pressure-sensitive adhesive sheet exhibiting excellent 
releasing property of the release finer and having good adhesive strength can be obtained because of the characteris- 
tics of the pressure-sensitive atfiestve composition. Accordingly, ft has been discovered that pressure-sensitive adhe- 
sive sheets suitable for computer instruments, etc. which are liable to cause problems by Ihe presence of a silicone, 
can be provided 

That is. according to other aspect of the present invention, there are provided pressure-sensitive adhesive sheets 
each having the layer made up of each of the abova-descrbed pressure-sensitive adhesive compositions of various 
constitutions and having stuck to the surface ol the pressure-sensitive adhesive layer a release finer which is not sub- 
jected to a silicone release coating and. In particular, there are provided the pressure-sensitive adhesive sheets 
wherein the above-descrbed release finer, which is not subjected to a silicone release coating, is a poryoiefHc film 
composed of polyethylene, polypropylene, an.ethylene-propyiene copolymer or a mixture thereof, or a film the surface 
ol which is processed with the polyoleTin as described above, and also me releasing strength of the release liner is 200 
g/50 mm width or lower. 

Also, the present inventors have discovered that in the case of forming each of the above-described pressure-sen- 
sitive adhesive compositions of various constitutions on one surface of a base material, when at toast the back side of 
the base material is constituted with a poryolefth such as polyethylene, polypropylene, etc, a pressure-sensitive adhe- 
sive sheet, which has a good releasing property between the layer made up of the pressure-sensitive composition and 
the back surface of the base material and thus can be wound In a roil form without Inserting a release finer, can be 
obtained That is. because according to the pressure-sensitive adhesive sheets, they do not have release liners and it 
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is unnecessary to apply a silicone release coating to the back surface of each base material of them, the pressure-sen- 
sitive adhesive sheets of the present invention can be used lor computer instruments, etc. which cause a problem by 
the presence of silicone, as pressure-sensitive adhesive sheets substantially containing no silicone corrpoundL 

In the pressure-sensitive adhesive composition of the present invention, the storage elastic modulus fG] at room 
temperature is 2 x 10* dyne/cm 2 or higher, preferably 3 x 10* dyne/cm 2 or higher, particularly preferably 5 x 10 s or 
higher, and usually 5 x to 7 dyne/cm 2 or lower, and the pressure-sensitive adhesive composition does not show a high 
taotfness as a pressure-sensitive adhesive and scarcely adhere in a short time of about a few seconds. Accordingly, if 
it is a short time after adhesion, the pressure-sensitive adhesive composition can be peeled once and then adhered 
again, and the stuck position can be corrected without injuring an adherend. Also, in cutting the pressure-sensitive 
adhesive sheet the pressure-sensitive adhesive does not stick to the cutting edge and does not stain the edge, 
because the pressure-sensitive adhesive does not adhere in a short time. 

Also, although the presswe-seiishive adhesive composition of the present invention has a high elasticity and is tack 
free as descrbed above, the pressure-sensitive adhesive composition has an adhesive strength at room temperature 
of at least 1 kg/20 mm wWtfi. preferably at least 1.5 kg/20 mm width, and usually 1 0 kg/20 mm width or lower and is 
provided with the unique and useful characteristics of showing a higji adhesive strength without need of complicated 
step such as a heat treatment An excellent effect of satisfying both the acfoesrve workabiSty and the adhesion, which 
is difficult In conventional pressure-sensitive adhesive compositions, can be obtained by the characteristics. 

In such a pressure-sensitive adrieswe composition, I is preferred that the storage elastic modulus {Q] at -30°Cis 
3x 10 cyrKj/cm 2 or tower, preferably 2 x 10 7 oyne/cm 2 or lower, and usuaty 5 x 10 s dyne/cm 2 or higher, and in txs 
case, the effect that the pressure-sensitive adhesive composition is excel ent In the shock resistance at a low tempera * 
hire can be obtained. Als* it is prefened tot to sta^ dyne/cm 2 or higher, 

preferably 3 x 10« dyne/cm 2 or higher, and usually 5 x 10 7 dyne/an? or lower, and in Ms case, the pressure-eensifive 
adhesive imposition shows a high cohesive force at a temperature as high as WC and excellent characteristics are 
obtained together with the ftfrieswe strength a*d to 

The pressure-sensitive adhesive composition of the present invention has no particular restriction on the conposi- 
tioa as long as the cwiposition has the above-descrbed storage elastic modulus [GQ and the above-descrbed adhe- 
sive strength, but preferably used is a composition which is obtained by adding a crossflnklng agent such as a 
polycyanate compound, etc. to a polymer for constituting the pressure-sensitive adhesive and effecting a crossMong 
treatment and has the storage elastic modulus [G] and the adhesive strength specified above as a result of the selec- 
tion of the polymer, the extent of the cross! inWng treatment and the like. WHh respect to the polymer for constituting the 
pressure-sensitive adhesfve. a polymer having the repeating unit represented by the toOowing formula is preferred as 
to polymer having a polycarbonate structure: 



- (0 - R - 0 - C) a - 
0 

wherein R represents a straight chain or branched tydrocamon group having from 2 to 20 carbon atoms. 

The polymer includes a polyester synthesized from a pofycarbonale diol (or the derivative thereof) and a dfcarbox- 
yfic acid (or the derivative thereof), the polyester synthesized from a polycarbonate dcarboxyfe add and a cfiol. a poly- 
ur ethane synthesized from a polycarbonate diol and a disocyanate. eta. and in these polymers, the polyester 
syrtoesizedfromapdyc^^ 

"The polyester of this lend has a weight average molecular wight of at least 10.000, preferably at least 30.000. and 
particularly preferably at least 50,000 (usually not more than 300,000) synthesized from diol components inclspensabry 
containing a porycarbonate cioJ and cTicarboxyfic acid components indispensably containing a rJcarbcocyOc add having 
an aliphatic hydrocarbon having bom 2 to 20 carbon atoms or an ai cycle hyoVrJcarbon as the mo! ecutar structure 
The pofycaibcnate diol used in this case is a diol having the repeating unit represented by the totiowtng formula 

r (C - R - 0 - C) a r 
O 



wherein R represents a straight chain or branched r>ydrocarbon group having from 2 to 20 carbon atom, and to number 
average molecular weight of the dol e at least 40O. preferably at least 900 (usually not more than 10.000). 

Such a polycarbonate diol includes pdy^examethylenecarbonafe diol. poM3-methytpenteneCarb^ dk* poly- 
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pfopyienecarbonate did. etc. a mixture thereof, and a copolymer thereof As comrnerciafry available products of the 
polycarbonate did. there are TIACCEL CD205PL". TLACCEL CD208Pt". "PLACCEL CO210PL\ "PLACCEL 
CO220PL". "PLACCEL CD20S\ 'PLACCEL CD2Q8\ TLACCEL CO210". "PLACCEL CD220*. "PLACCEL CD20SHL". 
"PLACCEL CD208HL\ "PLACCEL CD210HL\ "PLACCEL CD220HL". etc trade names, made by OAICEL CHEMI- 
CAL INDUSTRIES. LTD. 

As the did components, in addition to the above-descnbed polycarbonate did. H necessary, other components 
such as straight chain did components and branched diol components (e.g-. ethylene glycol, propylene glycol, butane 
did. hexane did. octane did. decane did. and octadecane did} may be used in combination. It is profited that the 
used amount d these other diol(&) is nrt more than 50% by weight and preferably not more than 30% by weight to the 
total amount of the did components. Also, a small amount of pdyd components) of a three functional or higher may 
be added to increase the mdecular weight of the polymer. 

Ateo, the oScarboxytic acid component has an aJiphatic hydrocarbon group having from 2 to 20 carbon atoms or an 
aficyc&c hyc^ocarbon group and the aforesaid hydrocarbon group may be a straight chain one or a branched one. Spe- 
cifically, there are succinic acid, methyteucanic add. acBpic acid. pimeBc add. azetaic add. sebadc add, 1,12- 
dodecane dtarid, 1.14-tetradecane cfiacad. tetrahydrophtha&c acid, endometriylenetetraf^roplithanc add. the add 
anhydrides and the lower alkyt esters of these adds, etc 

As the dicarboxyBc add. it is preferred that the dicarboxyDc add having the aJiphatic riydrocamon group having from 
2 to 20 carbon atoms or me aficydic hydrocarbon group as the mdecular structure is used singly but as the case may m 
be a ffcarboxyfic add having an aromatic hydrocarbon group as the mdecular structure may be used together with the 
aforesaid dtoufacuyfic add. It is better that the used amount of the dteirboxyOc add having the aromatic hydrocarbon 
group as the mdecular structure is 50% by weight or lower, and parficularty preferably an amount as small as 30% by 
weight or lower. Also, for the purpose of increasing the molecular weight d the polyester to be synthesized, a small 
amount of a tn-functipna! or higher functional carboxytic acid component can be added thereto. 

The pdyester is obtained by subjecting the did component and the dicarboxyfc acid component described above 
to an esterification reaction in the absence or presence of an appropriate catalyst according to an ordinary method In 
this case, it *« preferred that the did component and the cSarboxyfic acid component are subjected to an equirnofar reac- 
tion, but the reaction may be carried out using either of them in an excessive amount in order to accelerate the esteri- 
fication reaction, ft is desirable that the polyester thus obtained has the above described mdecular weight This is 
because If the mdecular. weight thereof is too low, the highly crossRnked pressure-sensitive adhesive has a high 
crossfinking density and thus has a very hard property, and contrary, the attempt d lowering the crossfinking density is 
undesirable in the heat resistance, etc. . owing to the low molecular weight of the unaossfinked components. 

In the present invention, the pressure-sensitive adhesive composition, wherein the storage elastic modulus fG] at 
room temperature and the adhesive strength become the above-described ranges* is formed by usually subjecting such 
a polymer having the pdycarbonate structur e, such as the polyester, to a cross! inking treatment by a proper means. In 
Iris case, the crossfinting means may be arbitrary, but a general method comprises using a poly -functional compound 
such as a pdyisocyanate compound, an epaxy compound, an aziridine compound, a metal chelate compound, and a 
metal alkoxide compound as a crossfinking agent and crosslinldng the polymer by reacting the polymer (the hydroxy 
group and the carboxyl group contained therein) and the poly-functional compound. As the pdy-f unctional compound, 
a polyisocyanate compound is particularly preferred 

The pdyisocyanate compound includes lower aliphatic pofyisocyanates such as ethylene disocyanale, butyfene 
cSisocyanata, hexamethylene oTtsocyanate, etc; aficycfic pdyisocyanates such as cydopentytene cSsocyanate, 
cydohexyierte cSsocyanate. iscpborone cSsocyanate. etc: aromatic poryisocyanate such as 2,4-tdylene cSsocyanate. 
4,4'Kfphenylmethane cfiisocyanate, xytyiena cSsocyanate. etc 

As other pdyisocyanate compound, the tofytene dlsocyanate addition product of trimemytoJpropane (Coronate U 
trade name, made by Nippon Polyurethane Industry Co, Ltd.), the hexamethylene cSsocyanate addition product of tri- 
methytol propane (Coronate HL, trade name; made by Nppon Polyurethane Industry Col, lid.), etc. are also used. 

These polyfunction^ compounds are used singly or as a mixture of two or more. The used amount thereof is prop- 
erly selected accord ng to the balance with the pdyrner to be crossBnked and the use application of the pressure-sen- 
sitive adhesive composition but In general, H is better to carry out the crossfinking treatment by compounding 0.5 part 
by weight or more, and preferably from about 1 to S parts by weight d the pdyfunctiortal compound(s) per 100 parts by 
weight of the potymer having the pdycarbonate structure. A pressure-sensitive adhesive composition in which the con- 
tent of the sdvent insduble component of the pdyrner is from 10 to 90% by weight preferably from 15 to 60% by 
weight and more preferably from 20 to 70% by weight can be obtained by the aossJJnirfng treatment If the content of 
the sorvent-insduble component of the pdyrner is too smeJL the insufftdent cohesive force of the pressure-sensitive 
adhesive is exhbhed and the sufficient modulus of elasticity, heal resistance, and durability can not be obtained 

As other crossfinking means, there is a method of compounding a pcJyfunctional monomer as a crossfinking agent 
with the pdyrner and crossfinting the pdyrner by electron rays, etc The pdylunctional monomer includes ethylene gty- 
cd (meth)acrytate. pemaerrthntol tri(meth)acrylate. tetrameihylolmethane tetrafmath) acrytate, trimethyiolpropane 
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tri(meth)acryiaie. etc. U is better thm the used a/r*xjrtf of th^ 1 to 5 parts k>y weight, and 

preferably from 2 to 4 parts by weight per too parte of the above-described polymer such that the solvent-insoluble 
component of the polymer after crossfinking by electron rays, etc.. is the value falling within the range described above. 
The pressure-sensitive adhesive composition of the present invention is formed by using the above-described pol- 

s ymer having the polycarbonate structure as the base polymer and crosslink! ng the polymer usually by the means 
descrtoed above and the composition may be compounded with a conventionally known tackrfier and also can arbitrarily 
contain various additives such as an inorganic or organic filler, a metal powder, a powder of a pigment etc.. a granular 
material, a fbiMorm material, an antioxidant, aplastirizer. eta 

The pressure-sensitive adhesive composition of the present invention shows a high adhesive strength wh2e having 

io a high modulus of elasticity and being tack free at room temperature, and further when the solvent-insoluble component 
is adjusted in the range of from 1 to 30% by weight, and preferably from 2 to 15% by weight by die crosslnWng treat- 
ment of the polymer, the pressure-sensitive adhesive composition shows an excellent seH-adhesion in addition to the 
durability such as the heat resistance, or the weaflw resistance. That is, the present invention can provide a pressure- 
sensitive adhesive composition having a self-adhesive strength of 2.0 kg/20 mm width or higher, and preferably from 

i5 2.5 to 10 kg/20 mm width. In this case, if the sol vent-insoluble component of the pofymer described above is less than 
1% by weight, the pressure-sensitive adhesive composition is inferior in the durability such as the heat resistance, the 
weather resistance, eta. and if the sdvenHnsoJuble component is more than 30% by weight, the high self-adhesive 
strength as descried above is hard to be obtained. 

In addition, hitherto, pressure-sensitive adheslves prepared by compounding a tackifier. a softening agent etc.* 

?c with a natural rubber, a synthetic rubber, eta. are known as a pressure-sensitive adhesive having a sett -adhesion for , 
bundling fresh vegetables or arranged flowers as disclosed in JP-A-54 -96539 and JP-A-56-26968 (the term "JP-A* as 
used herein mess an "unexamined pubfished Japanese patent appfication"). However, because these pressure-sensi- 
tive aoftesives are inferior in the weather resistance and the heat resistance, they have never been used for uses being 
used outdoors and used of requiring a reliability over a long period of time as industrial materials. Also, because these 

£5 pressure -sensitive adhesives nave a tackiness (pressure-sensitive adhesive property), there is a problem that the pres- 
sure-sensitive aohesrVe attaches to the hand and finger, articles, etc, before and after bounding. On the other hand, 
the pressure-sensitive adhesive composition of the present invention does not cause such a problem. 

Furthermore, removing is difficult when removing after self -adhesion is required, and cutting of the pressure-sen- 
sitive adhesive tape is needed to release the bundling. In the cutting, there is a possibility of damaging the bundled arti- 

*> cie. 

In the pressure-sensitive composition of the present invention, the polymer having the specific polycarbonate struc- 
ture is contained as. the main component and by crossfinking the polymer to a specific level, the pressure-sensitive 
adhesive composition does not substantially show a lacWness (i.e. show nen-tacJbness or slight tackiness at room tem- 
perature) but has an excellent self-adhesion and can be removed. 
3S That is. the present invention provides a pressure sensitive adhesive composition co r npf t si ri g , as the main compo- 
nent a polymer having a polycarbonate structure having a repeating unit represented by the following formula 

- (O - R - 0 - C) n - 



wherein R represents a straight chain or branched hydrocarbon group having from 2 to 20 carbon atoms, wherein tie 
serf -adhesive strength is at least 1 00 q/2o mm width and the acfrtesive strength is not higher than 2.000 g/20 mm width. 
<5 and in particular, the above-described pressure-sensitive adhesive composition in which the aforesaid polymer is 
crossinked and the solvent-insoluble corrponent is Irom 60 to 95% by weight 

Furthermore, the present invention provides a pressure-sensitive adhesive sheet comprising a base material hav- 
ing on one surface or both surfaces thereof the layer made up of the above -described pressure-sensitive adhesive com- 
position. 

59 In the present invention, a pressure-sensitive adhesive composition which does not substantially show a tackiness 
(Le,, show non-tackiness or slight tackiness at room temperature), but has a good serf-adhesion and is excellent in the 
removability is obtained by crossfinking such a polymer having the polycarbonate structure, such as a polyester, to a 
specific level. In this case, the extent of aossfinking is preferably such that the sorvent-insoiubfe component is in the 
range of from 60 to 95% by weight and more preferably from 65 to 90% by weight If the solvent insoluble component 

55 Is less than 60% by weight a sufficient removabiity is not obtained and ft the solvent-insoluble component is more than 
95% by weight the self-adhesive strength is lowered Thus, both cases are undesirabf e. 

tn the crossflnMng method, the crosslink] ng agent is the same as described above and these crossfinWng agents 
can be used singly or as a mixture of two or more The used amount thereof is property selected according to the bal- 



7 



EPO 816462 A1 



ance with the polymer to be crossfinked. in general. H is better that the ratio of the above-described crosslinldng agent 
becomes from about 2 to 10 parts by weight to 100 parts by weight of the polymer. The use of the crossfinkfng agent in 
such a ratio enables a pressure -sensitive adhesive composition having a sctvent-insofuble component failing within the 
above-described range. 

As other crossinMng agent a method of adding the polyfunction*! monomer as described above to the polymer as 
a substantial crossJinting agent and crosslink] ng the polymer by electron beam, etc, may be employed. The used 
amount of the pdyfunctional monomer is property selected according to the balance with the polymer to be crossGnked 
and further the use application of the pressure-sensitive adhesive composition. In general, it fe better that the ratk) of 
the polyfunctions! monomer is at least 3 part by weight (usually up to about 1 0 parts by weigh!) to 1 00 parts by weight 
of the polymer, and by using the pdyfundfona! monomer in such a proportion, the pressure-sensitive ac&iesivt compo- 
sition having a sdvenMnscrfufale component tailing within the above-descrfred range can be obtained. 

The pressure-sensitive adhesive composition of the present invention is prepared by st£fecting the above- 
described polymer to the crossing treatment as descried above and has a self-adhesive strength and a removabi- 
tty such that the self-adhesive strength is 100 g/20 mm width or higher, preferably 1 50 g/20 mm width or higher, and 
more preferably 200 g/20 mm width or higher (usually up to 1.500 g/20 mm width) and the adhesive strength is 2.000 
g/20 mm width or tower, preferably 1.800 g/20 mm width or lower, and mote preferably 1.500 g/20 mm width or lower 
(usuaSy up io 100 g/20 mm width). 

rf the self-adhesive strength is less than 100 g/20 mm width, the rdfabHrty of the unity or adhere of articles is inferior, . 
and if the adhesive strength is higher than 2000 g/20 mm width, the removing is diff icult. 

The term "6eff-ac9iesrve strength* in the specification indicates the releasing strength at the Initial stage after the 
pressure-sensitive adhesive surfaces are stuck to each other, and on the other hand, the term "adhesive strength" indi- 
cates the above-described releasing strength (self-adhesive strength) after allowing to stand for one day as in the work- 
ing examples described later. 

Also, in the present Invention, by. along with the polymer having the polycarbonate structure, using an acrylic poly- 
mer having a glass transition temperature of «10°C or lower in a ratio of from 1 0 to 90% by weight, and preferably from 
1 5 to as% by weight based on the sum total of the acryfic polymer and the above-described polymer, a pressure-sen- 
sitive adhesive composition showing good adhesive property to various adherends in addition to the above-described 
characteristics and being excellent in the creep characteristics and the long-term durability can be obtained. 

Wtherto. an acryfic pressure-sensitive adhesive not containing a tactifier is poor in the adhesive property to plas- 
tics, while an acrylic or natural rubber series pressure- sensitive adhesive containing a tackzfier has relatively good 
adhesive properly to plastics, but has a problem In the creep characteristics and the long-term durability. On the other 
hand, in the pressure-sensitive adhesive composition of the present invention, such problems are avoided, and a ores- 
sure-sensitive adhesive excellent in the adhesive property to various adherends, in particular, plastics such as polycar- 
bonate, acryfic resins, etc, and also exceflent in the creep characteristics and the long-term durabiity can be provided. 

The acryfic polymer to be used herein is a polymer made from monomere containing from 50 to 1 00% by. weight of 
a (methjacrylate having anaikyl group having from 4 to 14 carbon atoms, and the acryfc polymer having a glass tran- 
sition temperature of -10°C or tower, and particularly -1S*C or lower (usually up to about -90*C) is preferably used if 
the glass transition point is higher than -10°C. the pressure-sensitive adhesive composition is undesirably inferior in the 
initial adhesive strength. 

The (meth)acryfcrte having an alky I group having from 4 to 14 carbon atoms Includes the aikyt esters of 
(meth)acryfic acid having an aikyl group such as butyl isdbutyl. tsoamyf, hexyt. heptyt. 2-ethylhexy!. iso-octyt, tso-nonyJ. 
teuryl, or Iso-myrtstyl 

In the case of using such an acryfic polymer in combination, it is general to separately synthesizing the acryfic pof- 
yrner arid me polymer havii^ me 

state to prepare a pressure-sensitive adhesive composition. However, as the case may be, the pressure-sensitive adhe- 
sive cctfTpc*rtky> may be prepared by a method ol effecting polymerization kx the preparafcon of one porymer in another 
polymer or a method of simultaneously effecting pctymehiatton for both polymers. 

In these preparation methods, fre used amount of the abcye-descrrbed acrylicpolymer is such that the proportion 
of the acryfic polymer based on the sum total tf the aaylk; porymer and the polymer having the polycarbonate structure 
falls within the range described above. If the content of the acryfic porymer is less than 10% by weight, the initial adhe- 
sive property is lowered. On the other hand, If the content is more than 90% by weight, the adhesive property to plastics 
Is towered. Also, one or both of the aforesaid acryfic polymer and the porymer having the polycarbonate structure are 
subjected to the cross! inking treatment by the method described above and in this case, it is better that the solvent- 
insoluble component in the whole polymers fails within the range of from 10 to 90% by weight, preferably from 1 5 to $5% 
by weight, and mere preferably from 20 to 80% by weight If the corrient of the sorvent^nsoluble components ts low, me 
creep characteristics and the long-term durability are inferior, while if the content is too high, the initial adhesive prop- 
erty is Werioc Thus, both cases are imdesirabJe. 

Furthermore, in the present Invention, by using a resin having a softening of at least 80°C. together wtth the pofy- 



8 



EP 0 816 462 A1 



mer having the polycwbonate structure, in t ratio of from 10 to 50% by weight, preferably from 13 to 45% by weight 
and more pi ef eraWy from 1 5 to 35% by weight of the sum total of the resin and the polymer, a pressure-sensitive adh b- 
sive composition satisfying the creep resistance and the adhesive property in a ttgh-terrperature range in addition to 
the above-described characteristics and also being excellent In the shock resistance at a tow temperature can be 
obtained. 

Htherto. a pressure-sensitive adhesive conposition containing added therein a heat-melting resin is known as 
described in JP-B-56-13040 (the term *JP-B* as used herein means an "examined published Japanese patent applica- 
tl0r O pressure-sensitive adhesive composition has advantages that the treatment work is simple and a heat resist- 
ance is not required tor an adherend as compared with a heat-curing type requiring a heat treatment of 100'C or higher 
but on the other hand, there is a problem in obtaining the creep resistance and the adhesive property in a high-temper- 
ature range 

Also, in JP-B-2-50146, a product obtained by adding a heal-meiting resin in an acrylic graft polymer having a pol- 
ymer of a high glass transition temperature at the side chain thereof is disclosed. The product satisfies the creep resist- 
ance and me adhesive property at a high-temperature range, but has a problem that it has poor shock resistance at a 
k>« temperature. 

On the other hand, the pressure-sensitive adhesive composition of the present invention described above does not 
have such a problem, and a heat pressure-sensitive adhesive composition satisfying the creep resistance and the 
adhesive property at a W^-ternperature range and being excellent h the shock resistance at a tow temperature can be 
provided. 

The resin used in this case of the present invention has a softening point of 80*C or higher, preferably 90-C or * 
higher, and more preferably 100°C or higher and usually not higher than 150*C. The softening point of lower than 80*C 
is undesirable, since the creep resistance and the adhesive strength at a high temperature are lowered. 

As the kind of the resin, there are a lerpene series resin, a rosin series resin, an aJkytphenol series resin, a terpene 
phenol series resin, a rosin phenol series resin, a coumarone-indene series resin, an aromatic petroleum series resin, 
an aliphatic petroleum series resin, etc. 

If the ratio of the resin ofthiskiridislessthan10%by weight of the sum total of the resin and the polymer having 
the polycarbonate structure, the shock resistance at a taw temperature is inferior. 

Also, h & better that the solvent-insoluble component of the polymer containing the resin after the crossfinking treat- 
rnertisintheraiTjgedf 

80% by weight If the content of the solvent-insoluble cornponent is tco lew. trw durability is inferior and rf the content is 
too high, the adhesive property is inferior. Thus, both cases are not desirable. 

The pressure-sertthive adhesive sheets of the present invention are a sheet-form or tape-form formed by the pres- 
sure-sensitive adhesive compositions of toe various constitutions descrbed above. That is. the pressure-sensitive 
adhesive sheets have at least a layer composed of the pressure-sensitive adhesive composition described above. The 
pressure-sensitive adhesive sheets Include a so-catted base material-less double laced pressure-sensitive adhesive 
sheet formed by firstly coating the layer of the above-descrbed pressure-sensitive adhesive corrposition on a release 
finer so as to provide a dry thickness of usually about from 10 to 1 50 urn and. H necessary, sticking a release liner to 
the surface of the layer. In this case. In order to improve the adhesive Characteristics, a multilayer sfructure may be 
formed utilizing other pressure-sensitive adhesive axnpositions. . 

Also, as the more general pressure-sensitive adhesive sheet, a base material-attached single faced or double 
laced pr essure-sensitive adhesive sheet can be formed by using a base material composed of a plastic film such as a 
polyester fUm. etc: a porous material such as a paper, a non-woven fabric, etc. ; a metal toil. etc.. coating the layer com- 
posed of the above-descrbed pressure-sensitive adhesive cornposftion on one surface or both surfaces of the base 
materia] at a dry thickness of usually from about 10 to 150 urn per one surface such that the base material carries the 
pressure-sensitive adhesive layer, and sticking a release finer on the surtace(s) of me pressure-sensiuVe adhesive 
layer's), tn this case, to improve the adhesive characteristics, a multilayer structure may be employed by utffiang other 
pressure -sensitive adhesive corrpostficrL 

In adoption. In the base material-attached pressure-sensitive adhesive sheets and the abeve-descrtoeri base mate- 
rial-Jess double faced pressure-sensitive adhesive sheets, (he crosstinWng treatment to the polymer having the polycar- 
bonate structure, eta. can be properly appfied during the production step of the above-descrbed pressure-sensitive 
adhesive sheets or after the production step. 

In the present invention, as the release iner to be stuck to the pressure-sensHive adhesive layer surface, a release 
liner rrwete up of a poryetr^^ 

beused. That*, even when such a release Sner is used, a very good releasing property such that the releasing 
strengm of the Kner fe 200 g/50 rwn 

mm width or lower (usually up to 1 gfiQ mm width) can be obtaeied, and further die good adhesive strength described 
above can be maintained. 

In exertional acrylic series or rubber series pressure-sensitive adhesives. when a rx>ryethytene f am or a pdypro- 
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pyfene film is used as a release finer/the releasing strength is 500 g/SO mm width or higher to lower the releasing work- 
ability, whereby it is inevitable to use a siBcone-treated release Oner. In the present invention, using a release finer which 
is not subjected to a sftcone release coating, the releasing strength thereof can be set to 200 g/50 mm width or lower, 
and the above-described liner can be easily removed and the pressue-sensitrve adhesive sheets of the presort inven- 
tion can be handled in the same manner as the use of ordinary pressure-sensitive adhesive tapes having silicone- 
treated release liners. Fa this reason, the change of the apparatus, the working process, etc., accompanied by the 
change of the sBlcone-treaied release finer to the above-described release iner is unnecessary. 

As described above, in the pressure-sensitive adhesive sheets of the present invention, by using a polyethylene 
flm, a polypropylene film. etc.. as the release Oner, the production of the pressure-sensitive adhesive sheets containing 
no sOiccne is possible and as the result thereof, the pressure-sensitive adhesive sheets suitable lor computer instru- 
ments which are liable to cause a problem by the presence of a sSicone can be provided. Furthermore, when the 
release Bner is made up of a simple film material such as polyethylene or polypropylene, the effect of providing excellent 
recycling property of plastics, which is regarded as a problem remarkably in these days, can be obtained. 

The release Iner not subjected to a silicone release coating, which can be used In the present invention. Includes 
polyoieftn series flms made up of polyethylene, polypropylene, an ethylene-propylene copolymer (block or random 
copolymer), or a mixture of them or films the surface of which is processed with the above-described potyolefins. that 
is. polyethylene, polypropylene, an ethytenepropylene copolymer (block or random copolymer) or a fracture of them. 
The film the surface of which is processed with the pdydefm described above includes, for example, a laminate of foe. . 
above-described pdyoiefln series film and papers or other fikns. 

In the present hvention. as the pressure-sensitive adhesive sheet not using such a release finer, a pressure-sen- 
sitive adhesive sheet comprising a base material having formed on one surface thereof the layer being composed of fie 
above-described pressure-sensitive adhesive composifion and having the thickness described above and having at 
least the back side thereof constituted with a pdyolefn such as polyethylene, polypropylene, an ethylene-propylene 
copolymer (block or random copolymer) or a mixture thereof can be also obtained 

The feature of the pressure-sensitive adhesive sheets of this Knd is that the back side of the base mat erial is not 
subjected to a silicone release coating, but the releasing property between the layer composed of the pressure-sensi- 
tive adhesive composition and the back surface erf the base material is good, atf thus, the pressure- sensitive adhesive 
sheet can be wound in a roll form without inserting a release liner. As descrbed above, because the pressure-sensitive 
adhesive sheet does not have a release finer and it is unnecessary to apply a releasing coating with a silicone com- 
pound to the back surface of the base material, the pressure-sensitive adhesive sheet of the present invention can be 
advantageously used for computer instruments as a pressure-sensitive adhesive sheet substantially containing no sil- 
cone compound. In addition, if the anchoring property of the layer composed of the pressure-sensitive acfoesive com- 
position and the base material is ensured, not only the back side of the base material but also the whole base material 
may be constituted with the poryoleTtn described above. 

Second, the present invention provides a sealing material comprising a seafing base material having formed ther- 
eon foe layer of the pressure-sensitive adhesive composition, which is used as an adhesive seal tor constituting parts 
in electron instruments particularly avoiding a sSoxane gas, such as mainly a hard disc drive (hereinafter referred to as 
HDD), a personal computer, a word processor, personal digital assistance (portable information nstrumerrt for person; 
hereinafter referred to as PDA), a portable telephone, etc. 

The constituting parts in HDD, a personal computer, a word processor, PDA, a portable telephone, eta, are various 
and as one of the connecting means of these parts, a method of using a pressure-senshlve a^esrve^ocessed prod- 
uct such as a pressure-sensitive adhesive tape is known. In particular, in the housing constructing step of HDD. to 
secure me airfightness, a pressure-sensitive adhesive-processed sealing material, that is, a sealing material (packing 
material) prepared by forming a layer of a pressure-sensitive achesfve Composition on a foamed base mat vial or a 
base material having a moisture-proofing effect is used. For the pressure-sensitive adhesive composition of the sealing 
material of this land, it is desired to show a high adhesive property and cohesive property, and recently performance 
such as a low volatile property is also required. 

Now. In such a pressure-sensitive adhesive-processed seeing material, a release liner is usualy stuck to the sur- 
face of the pressure-sensitive adhesive layer to protect the surface of the pressure-sensitive adhesive layer and to 
improve the handling property at storage and at use, Also, as foe case may be. foe back surface of the sealing base 
material composed of a teamed base material or a base material having a moisture-proof effect is subjected to a releas- 
ing coating to improve foe releasing property befcrean the surface of 

surface of the base material, whereby the sealing material is wound inarcl form without mserttng a release liner. 

On the other hand, the convontknai seafing materials are designed such that a good adhesive property is seeded, 
La. almost al sealing rnalertals have a release finer subjected to a sScone release coating which has a tow adhesive 
property or the back surface is sheeted to a silicone release coaling to improve releasing property with foe beck sur- 
face thereof. This causes the following problem 

That h, in the sealing materials of this Knd. a phenomenon foat a part of a silicone compound existing in the 
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release finer or at the back side of the seafing base material transfers to the surface of the layer of the pressure-sensi- 
tive adhesive composition occurs. The phenomenon is almost insignificant in the case of a usual seal ng materia, but 
In the case where the seafing material is used in the state of being dosed in the inside of HDD. etc.. it becomes the 
cause of generating a siloxane gas. which results in causing the corrosion of the inside of HDD and causing erroneous 
actions* 

UxJer such circumstances, other object of the present invention is to provide a sealing material being excellent in 
the releasing property from a release finer or the back surface of the base material, showing a good adhesive strength, 
and having a high sealing effect by using a release finer which is not subjected to a sificone release coating and a seal- 
ing base material the back surface of which is not subjected to a silicone release coating. 

As the result of various investigations, the present Inventors have bund that by providing the pressure-sensitive 
adhesive composition comprising the specific polymer having the polycarbonate structure on a seafing base material, 
a release finer (for example, composed of a polyethylene f3m) which is not subjected to a siicone release coating and 
a sealing base material having a back side (for example, one constituted with polyethylene) which ts not subjected to a 
sfitcone release coeJng can be used, and a sealing material having excellent releasing property with the release finer 
or the back surface of the base material, showing a good adhesive property, and having a high seafing effect as the 
desired object can be obtained, and the problems Of causing the corrosion of the inside, etc , of HDD and the erroneous 
actions by the generation of a siloxane gas are avoided by the sealing material, and have aooompfished the present 
invention. 

That & accordng to still other aspect of the present invention, there 1s provided a seafog material comprising a 
searing base material composed of a foamed base material or a base material having a moisture proof effect having - 
thereon a layer composed of a pressure-sensitive aonesKre composition comprising a polymer of a porycarbonate struc- 
ture haying a repeating unit represented by the following formula as descrfeed above; 



- (0 - R - 0 - C) R - 
I 

O 

wherein R represents a straight chain or branched hydrocarbon group having from Z to 20 carbon atoms. 

in particular, the present invention provides a seafing base material wherein a release finer, which is not subjected 
to a siicone release coating. Is stuck to the surface of the pressure-sensitive adhesive layer or the backside thereof is 
not subjected to a silicone release coating, and the seafing material is wound in a rod form without inserting a release 
finer and mainly provides the above-described sealing material as a connecting material for HDD, eta 

As the seafing base material to be used in this invention. Known various materials can be used as long as the mate- 
rials are provided with the seafing function as the desired purpose and do not substantially contain a silicone compound 
in the components of the materials The typical sealing material is a sheet-form material or a foamed material of a syrv 
thefic resin or a synthetic rubber, such as polyurethana, a styrene-butaoSene copolymer rubber (hereinafter referred to 
as SBR) or a material having an elastic effect made up of the laminate of these synthetic resin films The thickness of 
the sealing material dtffers according to the form of the material, La, whether the material la a sheet-form material, a 
foamed material, or a laminate, but Is generally from about 0.3 to 2 0 mm 

Another sealing material is a metal foil such as an aluminum foil, a fluorine resin f3m or a material having a moisture 
proof effect made up of a conposil e material obtained by forming a metal layer such as aJunirturn. eta. on a synthetic 
resin ftm such as a polyester Em, etc., {laminating the metal foB or vapor depositing the metal on the synthetic resin 
film) or a composite material obtained by coating a fluorine resin layer on the synthetic resin tarn as described above. 
The thickness of the sealing material largely Offers dependmg on whether the material is the metal foil, the fluorine resin 
ram. or the laminate, but is preferably from about 10 to 200 urn. 

In adoption, ihe fluorine resin constituting the f bonne resin film and the fluorine resin layer includes PorytetraJkior- 
oethylene (PTFE). a tetraftuoroethylene-r^luofoaikyl vinyl ether copolymer (PFA). a tetrafluoroethylene-hexafliCTO- 
porpylene copolymer (FEP). an eihyierie-tetrafluoroethylene copolymer (E/TTE). polyvinyfidene fluoride (PVDF). 
pofychtorotrifluoroethylsna (PCTFE), an ethylene^hlorotriluaoethylene copolymer (E/CTFE). a tetraffuoroethyJene- 
pert kjonx*methykSoxol copolymer (TEF/PDD), polyvinyl fluoride (PVF), etc. 

The seafing material of the present invention is prepared by coating the layer composed of the above-described 
pr essure-sertsHrve adriesrve com 

thickness of usualy from about 10 to 150 um. The layer of Vie pressure-sensitive adhesive composition may be formed 
on one surface of the base material but * necessary, may be formed on both surfaces thereof. Also, for improving the 
adhesive characteristics, a multilayer structure may be employed using other pressure-sensitive adhesive composition 
In such a seafing material, a release liner, which is not subjected to a silicone release coating, Is usually stuck to 
the surface of the pressue-sensftive adhesive surface, that is. the surface of the layer composed of the pressure-sen- 
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store adhesive composition. The release finer includes a pdyolefn series film made up of polyethylene, polypropylene, 
an ethylene-propylene copolymer (block or random copolymer) a a mixture thereof and a film processed with the fore- 
going poryolefin. La. polyethylene, polypropylene, an ethylene-propylene copolymer (block or random copolymer) or a 
mixture thereof and the tatter fim the surface of which is processed also Includes a laminate of the above-desatoed 
poryolefin series film and papers or other films The thickness of the release finer which is not subjected to a sScone 
release coating is usually from about 20 to 200 |im. 

The seating material of the present invention thus constituted is excellent in the releasing property and shows a 
targe adhesive strength such that the reJ easing strength of the release liner is 200 gftO mm width or lower, preferably 
100 g/50 mm width or lower,, and more preferably 50 g/50 mm width or lower (usualy up to 1 g/50 mm width) and the 
adhesive strength is 1 kg/20 mm width or higher and preferably 1 .5 kg/20 mm width or higher (usually up to 10 kg/20 
mm width). 

As described above, the sealing material of the present invention contains no siSccne by utilizing a polyethylene 
film, a porypropylene film. etc. as the release liner and thus is particularly useful as a connecting material for HOD, etc., 
causing a problem by the generation of a sfloxane gas. Also, when the release finer is made up of a simple film material 
such as polyethylene, polypropylene, etc. the sealing material Is also excellent in the recycfing property of plasties, 
which is particularly regarded as a problem recently. 

Also, when in general acrylic or rubber series. pressure-sensitive adhesives. a polyethylene fdm a polypropylene 
film, etc. is used as the release finer, the releasing strength becomes 500 g/50 mm width or higher, whereby the prob- m 
lem of lowering the releasing workability cannot be avoided In the present invention, such a problem does not occur. ' 
That Is. because the releasing strength of the release finer can be set to 200 g/50 mm width or lower in the sealing 
material of fie present invention, the release liner can be easily removed from the seafing material and the sealing 
material of this Invention can be handed as the case of an ordinary sealing material having a sScoflS'treated release 
liner. As a result thereof, the advantage rs obtained that the change of the apparatus, the working process, eta, accom- 
panied by the change of the silicone- treated release finer to the above-described release finer of the present Invention, 
which is not subjected to a silicone release coaung, is unnecessary 

In the present invention, as a so-called finer-less sealing material not using such a release finer, a sealing material 
can be obtained by forming the layer of the abovedesoribed pressure-sensitive adhesive composition on one side of a 
seafing base material and winding in a roll form without applying a silicone release coating to the back side of the seal- 
ing base material and without inserting a release finer. In particular, the back side of a sealing base material is consti- 
tuted with a poryolefin such as polyethylene, polypropylene, an ethylene-propylene copolymer, or a mixture thereof, and 
the sealing material can be wound in a roll form without inserting a release liner to obtain a roll-form wound sealing 
material 

Though the sealing material does not have a release liner and the back side of the sealing base material is not sub- 
jected to a silicone release coating, the material has a moderate releasing property with the back surface of the base 
material end a releasing strength adjusted to the same value as the case of using the aforesaid release finer, and also 
can maintain the adhesive strength as the case described above. Accord ugly, the seafing material of this invention can 
be used as a connecting material for HDD, etc . which is the same use as the case of using the above-descried release 
liner not subjected to a silicone release coating, as, a seeling material substantially containing no sificone compound. 

The 3rd aspect of the present invention provides a reinforcing sheet comprising an insulating base material and an 
adhesive layer which is used tor r eirrforcing the terminal portions of a tape electric wire 

Recently, with the propagation of OA equipments and the development of LAN. mufticore cables called "tape elec- 
tric wires' (or "flat cables") have been widely used. The tape electric wire of this Wnd has a structure that a definite 
number (not less than 2) of electrically conductive wires are disposed in an insulating layer in pa/ale! to each other at 
an interval 

In the case of connecting the terminal of the tape electric wire, the insulating layer is removed at the terminal to 
expose the d ectricafly conductive wires, and a reinforcing sheet Is adhered to the exposed portions. As the reinforcing 
sheet Ihe sheets described, for example, in JU-A-6 1-93936 (the term "JU-A" as used herein means an "unexamined 
published Japanese utility model appficafion"}. JP-A-3-283312. JP-4-298980, JP-A-6-26C249. and JP-A-6-260250 are 
known 

The reinforcing sheet has a structure that an adhesive layer, which is to be adhered to the insulating layer (polyester 
film) and the electrically conductive wires of the terminal portion of the tape electric wire, is formed on one surface of 
the insulating base material which becomes a r ei nforcing layer. Also, the adh esive layer is a structu re of stripe coating , 
doubie coating, etc, by selecting an adhesive suitable tor eacn adnerend tor strongly adhering to each of the Insulating 
layer and the electrically conductive wires. 

Furthermore, as the components lor Ihe adhesive, a thermoplastic oopotymerUed polyester resin, an epoxy group- 
containing ethylene copolymer, a vinyl aromatic hydrocarbon polymer, an acryfic add ester series polymer, a rubbery 
material, an ethyl enic polymer, etc.. are recommended However, in almost all cases, considering five balance charac- 
teristics of the adhesive property to the insulating layer (polyester film) and the electrically conductive wires of the tape 
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electric wire*, the adhesive property with the insulating base material (reinforcing layer), etc. the thermoplastic copcl- 
ymerized polyester resin has been widely used 

However, in convenOcnaJ reinforcing sheets using the thermoplastic ccporymerized polyester resin as the adhesive 
layer, in almost aD cases, fie adhesive strength at a normal temperature atmosphere (10 to 50*0 is insufficient or even 
when the adhesive strength at a normal temperature atmosphere is good, the adhesive strength at a low-temperature 
atmosphere (lower than 1 0*C. particularly lower than 0*0) or at a rwgMenperature atmosphere (higher than 50° C and 
not higher than 80* C) Is insufficient 

Th« present invention has been made under these circumstances and the object of th e present invention is to pro- 
vide a reinforcing sheet comprising an insulating base material and an ac&iesive layer for reinforcing the terminal portion 
of a tape electric wire, which is. excellent in the adhesive property to tie tape electric wires even under a low-tempera* 
ture atmosphere. 

As the result of various investigations of material construction of the adhesive layer formed on one surface of an 
insulating base material for attaining the above-described object the present inventors have found that by using the 
above-described spednc polyester as the base polymer and property crossfntfng the base polymer, a reinforcing sheet 
having a very excelent adhesive property with tape electric wires under the environment from normal temperature to a 
low temperate cart be obtained and have accomplished the present invention. 

Thai is, the present invention provides a reinforcing sheet for reinforcing the terminal portion of a tape electric wire 
having such a structure that electrically conductive wires are Disposed in an insulating layer at an interval, comprising 
an insulating base material having formed on one surface thereof a pressure-sensitive adhesive layer comprising the 
above-descrfced specific polyester, and in particular, the above-described reinforcing sheet wherein the above- - 
described polyester is further subjected to a crossfinWng treatment and the sdvent-insolubie component of the ores* 
sure-sensitive adhesive layer Is at least 15% by weight can be provided. 

In the reinforcing sheet of the present invention, as the insulating base material, any material may be used as long 
as the material effectively functions as a reinforcing layer for the terminal portion of a tape electric wire and. for example, 
a piastic film such as a pory ester film, etc. having a tricfcness of usually from about 50 to 350 urn or a porous material 
such as a paper, a non-woven fabric, etc is used. 

In the reinforcing sheet of the present Invention, the thickness of the pressure-sensitive adhesive layer formed on 
one surface of the above-desafoed insulating base material is usually from about 10 to 150 urn and as a pressure-sen- 
sitive adhesive cooposHion showing a good adhesive property to the above-descrtoed base material and also to the 
insulating layer and the conductive wires constituting die tape electric wire, and in particular, showing a good adhesive 
strength under a low-temperature environment of not higher than about 0*C, the pressure-senstf ve adhesive composi- 
tion prepared using the above-descrfoed specific polyester as the base polymer is used. 

The components constituting the specific polyester, the method of crossfniong the polyester, the crossMang 
agent etc.. are the same as described above, and the used amount of the above-described polyfunctional compound 
as the crwsfinJong agent is properly selected according to the balance with the poiyester 1o be crossfinked In general, 
it is better to carry out the crosslinKing treatment by combining fre crossfinking agent in an amount of at least about 0.5 
part by weight and preferably from about 1 to 4 parts by weight per 100 parts by weight of the polyester, whereby the 
pressL/re-sensrtive adhesive composition, in which the sofvem -insoluble component is 1 6% by weight or more, and pref- 
erably 20% by weight or more (usuafly up to 70% by weight), can bo obtained. If the sorvent-ir^oluble component of the 
pressure-sensitive adhesive component is toss foan 15% by weight the cohesive force is Insufficient and a sufficient 
adhesive property can not be obtained. 

The used amount of the above-d escribed poryfundfonal compound is property selected accorctng to the balance 
with fine polyester to be aossfinked In general, it is better to carry out the crossfinWng treatment by compounding the 
poryfunctional compound in an amount of at least about 0.5 part by weight and preferably from about 1 to 4 parts by 
weight per 100 parts by weight of the polyester, whereby the pressor e-sen&i five adhesive composhJon wherein the sol- 
vent-insoluble component is 15% by weight or more, and preferably 20% by weight or more (usually up to 70% by 
weight) can be obtained If the solvent-insoluble component of the pressure-sensitive acftiesrve composition is less than 
15% by weight the cohesive force is insufficient and a suff ident acftesrve property can not be obtained. 

As other erase linking means, there is a method of cornpounoing the above-described polyfunctional monomer as 
a crossBnMng agent with the polyester and crossfinWng the polyester by electron rays, etc. It Is better that the used 
amount of the polyfunctional monomer is at least about 1 part by weight and preferably from about 2 to 4 parts by 
weight per 100 parts by weight of the polyester such that the sorvem^nsolubie cornponent of the pressure-sensitive 
adhesive ccmposiUon after crosslinked by eJecfroo rays fails within the above-described values. 

In the reinforcing sheet of the present invention, the thickness of the pressure-sensitive adhesive layer formed on 
one surface of the above-descnbed insulating base material is usually from about f 0 to 1 50 >im, and as the pressure- 
sensitive acftesive compos 
laiing layer and the conductive wires constitute 

ertyihmeaimosr^efto^ 10-Ctoarwntf ten^ere^ 
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from 10 to 50°C and in a high-temperature atmosphere of from higher than 50 to 80°C. the following «pecrfic pressure- 
sensitive adhesive composition is used. 

The specific pressure-sensitive adhesive composition is preferably the composition ccrnpriswig. along with me 
abovesJescribed polymer having the polycarbonate structure, a resin having a softening point of at least 80"C In a ratio 
0<froml0to50%bywe«Brrtotthesi*ntotalc!^ 

weight pref erabry from 13 to 45% by weight, and more preferably from 15 to 35% by weight, ff the content of the resin 
is more than 50% by weight the shock resistance at a low temperature is lowered and if the content is less than 10% 
by weight, the shear adhesive strength is lowered, and in both cases, it becomes difficult to show a good adhesive 
stiengmlnawidetenperatureranr^rjf from^ 

It is better that the pressure-sensitive adhesive composition used in this case contains the polymer having the pofy- 
carbonate structure and the specific resin in the above-descrbed ratios and the content of the solvent-insoluble com- 
ponent is set m the range of preferably from 10 to 90% by weight, more preferably from 15 to 85% by weight and stifl 
• nW8pfeferaby(rom20to80%byweigrrt Hlrxs Corrlent erf the server* insol^^ 
inferior and if the content is too Wgh. the adhesive property Is Inferior. Thus, both cases are not preferred. 

The pressure-sensitive adhesive composition may further contain additives usually used, tor example; a cross! ink- 
ing agent such as an epoxy compound, an isocyanate compound, etc; a filler such as glass fibers, a metal powder, etc. 
a pigment a coloring agent, and a ptasticizer. ^ ' 

u. »* tefmin * 1 Porto" of a tape electric wire by the use of the reinforcing sheet Of the present irverrticrv 

ttws constituted can be carried out according to an ordinary method. For example, after removing an insulating layer at 
the terminal portion of a tape electric wire having a structure such trial 2 c» more 

posed »i an insulating layer at an interval to thereby expose the conductive wires, the above-described reinforcing sheet 
of the present invention is adhered to the exposed portion by utilizing adhesive strength erf the pressure-sensitive adhe- 
sive layer to reinforce the foiegoing terminal portion. 

The 4th aspect of the present irrvenlion is a pressure^ensftive adhesive sheet for printing 
That is. because a silicone thin film which prevents attaching of a viscous material is not formed on the back surface 
of the base material of the above-descrbed pressure-sensitive adhesive sheet by using an ink ribbon coated with an 
Ink containing a piasflc component {e.g.. (he resin same as or similar to the base material) having an adhesive property 

• t l l ^f e """H* ** 8 ***** a9Cnt {e * agartc " kw 9 anic - <*yes or pigments), heat-transferring the ink of the 
^ r«x« omo the back surtar» tte base materW 

the back surface by a physical means such as welding, mart-attaching, etc.. whereby printing can be applied 

Accordingly, in such a printing use. the base material is preferably porous In the point of the dose attaching prop- 
erty, and also when the base material has a hiding properly, the print can be clearly recognized in the relation with con- 
fast. 

There is no particUar restriction on the means of making porous and. tor exarrple, the porous base material can 
be obtained by imparting strain to the base materia) and also forming fine cracks by a stretching operation. Such a 
sfretoh"^. operation sirnultanaously imparts a light scattering function to the base material, and the hiding property is 
therefore improved. 

The hiding property can be also obtained by crxrpouncSrtg a filer, etc. but the porous base material may be com- 
posed of pturat layers such that the back side is constituted with a rxlyoM^ 

layer and a pressure-sensitive adhesive layer is constituted with an opaque material (e g., a paper) as a support layer. 
BEST MOP ES FOR CARRYING OUT THE IMVEMTinq 

The present invention is described more pracficaBy by the blowing examples below, wherein aH parts are by 
wetght Also, the weight average molecular weight of each polymer is a polystyrene converted value by a gel permea- 
tion chrornatography. 

BampteJbl 

In a four-neck separable flask equipped with a stirrer, a thermometer, and a water separator were placed 250 a 
iXVJSZ^^J?**"* * pO,yCarb0na,0< * cl ( pl >«CEL CDZlOPt. trade name, made by OAICEL CHEM!- 
CAL MMSTMOl LTO; hydroxy group value 1 15 KOH mg/g). 51.8 g (add group: a512 equivalent) of sebacic add. 
and 127 mg of dbutyttin oxide (08TO) as a catalyst the temperature of the mixture was raised to 180*C while stirring 
m i the presence of a small amount of toluene as a reaction water discharging solvent and the mixture was maintained 
at the temperature. After a while, the outflow and separation of water were observed and the reaction began to proceed. 
Z*^™? *? T C *" »or about 24 hours, a polyester having a weight average molecular weight of 55.000 was 
obtained. After diluting the polyester with toluene to a solid component concentration of 40% by weight. 2 parts (sotkt 
components) of the hexamethytene diisocyanate addition product of trimethyldpropane (Coronate HI, trade name 



14 



EP 0 816 462 A1 



made by Nippon Pblyurethana Industry Co., lid.) per 100 parts (solid component) of the polyester was added thereto 
as a crossJinfe'rtg agent to provide a pressure-sensitive adhesive composition. The composition was coated on a poly- 
ethylene terephthalate f flm (hereinafter referred to as PET f frn) of 36 um in thickness by an applicator, foflowed by dry 
ing at 130*0 for 5 minutes, to form a pressure-sensitive adhesive layer of 50 in thickness, and further the layer was 
subjected to aging in an atmosphere of 50*0 for 5 days as post cure to prepare a pressure-sensitive adhesive tape. 

Also, by the same procedure as above, the pressure-sensitive adhesive layer of 50 urn in Nckness was farmed on 
a releasing paper for measuring the storage modulus of elastkaty 

In a four-neck separable flask equipped with a stirrer, a thermometer, and a water separator were placed 250 g 
(hydroxy group: 0.25 equivalent) of polycarbonate dio! (PLACCEL CD220PL. trade name, made by DAICEL CHEMI- 
CAL INDUSTRIES, LTD.; hydroxy group value 5a 1 KOH mg/g), 23:5 g (acid group: 0.25 equivalent) of axetaic acid, and 
62 mg of DBTO as a catalyst, the temperature of the mixture was raised to 160*C while stining in the presence of a 
small amount of toluene as a reaction water discharging solvent, and the mixture was maintained at the temperature. 
After a while, the outflow and separation of water were observed and the reaction began to proceed. By continuing the 
reaction for about 25 hours, a polyester having a weight average moieaiar weight of 78.000 was obtained. 

After diluting the polyester with toluene to a solid component concentration of 40% by weight, 1-5 parts (sofid com: 
ponents) of the totylene tftsocyanale addition product of trimethylokxopanB (Coronate U trade name, made by Nippon 
Potyurethane Industry Co.. Ltd.) per 100 parts (solid component) of the polyester was added thereto as a crossMdng - 
agent to provide a pressure-sensitive adhesive composition. The composition was coaled on a PET f Bm of 38 urn in 
thickness by an applicator, Wowed by dr yirtg at l3u°C tor 5 minutes, to term a pressure-sensitive adhesive layer of 50 
lim In thickness, and further the layer was subjected to aging ki an atmosphere of 50*C tor 5 days as post cure to pre- 
pare a pressure-sensitive adhesive tape. 

Also, by the same proced ore as above, the pressure-sensitive adhesive layer of 50 um in Iftckriess was formed on 
a releasing paper for measuring the storage modulus of elasticity. 

By following the same procedure as Example 1 -2 except that 2.5 parts (solid components) of the hexamethytene 
dSsocyanate addition product of trimethytojpropane (Coronate HL, made by Nippon TOyur ethane Industry Co., Ltd ) 
was added as the crosstinking agent in place of Coronate U a pressure-sensitive adhesive tape was prepared. Also, by 
the same procedure as above, the pressure-sensitive adhesive layer of 50 pm in thickness was formed on a releasing 
paper tor measuring the storage modulus of elasticity 

Example i-4 

In a four-neck separable flask equipped with a sirrer. a thermometer, and a water separator were placed 250 g 
(hydroxy group: 0.25 equivalent) of polycarbonate did (PLACCEL CO220PU trade name, made by DAICEL CHEMI- 
CAL INDUSTRIES. LTD.: hydroxy group value &.1 KOH mg/g). 12.6 g of sebadc add and 11.8 g (total acid groups: 
0.25 equivalent) of azebte add, and 62 mg of DBTO as a catalyst the temperature of the mixture was raised to 1 80*C 
while stining in the presence of a small avnount of toluene a reactkx) water d 

maintained at the temperature. After a while, the outflow and separation of water were observed and the reaction began 
to proceed. By continuing the reaction for about 25 hours, a polyester having a weight average molecular weight of 
75,000 was obtained. 

After cftuting the polyester with toluene to a solid component concentration of 40% by weight 2 parts (sofeJ com- 
ponents) of the hexamethytene oSsccyanata addition product of trimetrwfolpropane (Coronate HL, trade name, made 
by Nippon Poryurethane industry Co.. Ltd.) per 100 parts (solid component) of the polyester was added tiereto as a 
crossBnking agent to provide a pressure-sensitive adhesive conpcsitiorL The cwrposition was coated on a PET 13m of 
38 um in thickness by an applicator, foiowed by drying at 1 30*C for 5 minutes, to form a pressure-sensitive adhesive 
layer of 50 um in thickness, and further the layer was subjected to aging in an atmosphere of 60*C for 5 days as post 
dure to prepare a pressure-sensitive adhesive tape. Also, by the same procedure as above, the pressure-sensitive 
adhesive layer of 50 um in thickness was formed on a releasing paper for measuring the storage modulus of elasticity 

Comparative Exatrple M 

In a reaction vessel equipped with a stirrer and a thermometer were placed 95 parts of rvbutyt acrytate, 5 parts ol 
acrylic acid, 150 parts of toluene, and 0.1 part ol azobis^sobutyronrtrile and then a solution pdymenzation was carried 
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out at 60°C for about 7 hours in a nitrogen gas atmosphere to provide a polymer solution. By adding 2 parts (scfid com- 
ponents) of the tolylenene cfflsocyanaie addition product of trirnethyfoJpropane (Coronate L trade name, made by Nip- 
pon PoJyurethane Industry Co.. Ltd.) per 100 parts (solid components) of the polymer was added thereto as a 
crossSnking agent to provide a pressure-sensitive adhesive cornposHioa The pressure-sensitive adhesive composition 
was coated on a PET film of 38 |im in thickness by an applicator, followed by drying at 130*0 tor 5 minutes, to form a 
rxessure-sensnive adhesive layer of 50 um in thickness and furfter the layer was subjected to aojng in an atmosphere 
0* 50*C tor 5 days as post cure to prepare a pf e££ura-sensrtrve adhesive tape Also, by the same procedure as above, 
the pressure-sensitrve adhesive layer of 50 pm in thickness was formed on a releasing paper for measuring the storage 
moduSus of etastidry. 

Comparative Example 1-2 

In a reaction vessel equipped with a stirrer and a thermometer were placed 80 parts of 2-etiyfhexyt acrytate, 20 
parte of acrylic add. and 0.6 part of Irgacure 1 84 (trade name, made by Cfca-Geioy Corporation) as a prKrtcpolymeri- 
zation initiator and after sufficiently replacing the inside atmosphere with a nitrogen gas. the mixture was irradiated with 
ultraviolet rays by a high-pressure mercury tamp at a dosage of about 100 rrtffcm 2 . The viscous material obtained by 
the irradiation was ojrrpounded with 1 part of trimethyloipropane triacrytate to provide a pressif e-senstfv* adhesive 
cornpositica The pressure-sensitive adhesive cornposition was coated on a PET film of 38 urn in thickness to provide, 
a thickness of 50 um 

TnereaJter. to remove the porymerization Nndrance with oxygen, the coated layer was covered by a PET releasing 
finer and irradiated witfi ultravtolet rays by a Hgh^ressure 

pressure-sensitrve layer, whereby a rjressure-sensitive adhesive tape was prepared Also, by the same procedure as 
above, the pressure-sensitive adhesive layer of SO um in thickness was formed on a releasing paper for measuring fte 
storage modulus of elasticity. 

About each of the pressure-sensitive adhesive tapes obtained in Examples M to 1-4 and Cornparative Examples 
1-1 and 1-2. the storage elastic modufuses at -30*C. room temperature (23*C). and 80 # C and the adiesJve strength 
(180* release adhesion) at room temperate (23*C) were deter mined by the following methods. 

The obtained results are shown in Table 1 -1 below. 



The storage elastic modulus [Gl means a shear storage elastic modulus of a pressure-sensarve adhesive compo- 
sition and said to be an elastic corrponer* storing an energy added from outside as a stain energy but the measurement 
of the storage elastic modulus [Gl was carried out by a system of measuring using a dynamic viscoeJasticfty measure- 
ment apparatus RDS-11 manufactured by Geometries, Inc. by ajgof parafieipia1ec4asarnple thickness d about 1.5 
rrwandac^etero*7.9nvnatafrequerKyot 1 Hz. 

The pressure-sensitive adhesive tape was stuck to an acryt plate (porymethy! methacrylate) as an adharend and 
180* peel aotiesrve strerxjth was measured 
30 minutes, and a releasing rale of 300 mnVnrvnute. 
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Table i 





Storage Elastic Modulus (G) 
(dyne/cm 2 ) 


Adhesive Strength 
(kg/20 mm width) 




•3<rc 


23°C 


eorc 




Ex 1-1 


1.5 x10 7 


7.1 x 10 6 


3.7x10* 


1.6 


Ex 12 


1.6X10 7 


9.6 x 10* 


5.1 x 10* 


2.1 


Ex 1-3 


1.8 x10 7 


1.5 x 10 7 


1.1 xlO 7 


1.8 


Ex 1-4 


1.8 x10 7 


1.2 X10 7 


9.1 x 10 s 


2.0 


OEM 


5.2 x10 7 


1.1 x 10 s 


3,4 x10 s 


1.3 


CE 1-2 


1.9x10* 


2.6 X 10 7 


7.9 x10 s 


0.4 


Ex: Example CE: Comparative Example 



Then, about each of the pressure-sensitive adhesive tapes obtained h Examples 1-1 to 1-4 and Comparative 
Examples 1-1 and 1-2, the thumb tack at room temperature {23*Q and the heat resistance (80*0) "ere measured by * 
the following methods. These results are shown in Table 1-2 below. 

Thwrjnb.TacJs 

The surface of each pressure-sensitive adhesive tape was touched with the thumb at room temperature (23°C), 
after pressing the thumb to the surface for a short time (about 1 second), the thumb was separated from the surface, 
and the thumb tack was evaluated by the resistance that the surface of the thumb fell 

Measurement of Heat Resistance 

Each pressure-sensitive adhesive tape was stuck to a bakeOte plate as an adherend. a load of 500 g/2 cm 2 was 
applied to the perpencficutar direction at an atmospheric temperature of 80*C, and the retention time (minute) until the 
tape bUs was measured. 



Table 1-2 





TrmxnbTack 


Heat Resistance (reten- 
tion time: minute) 


Example M 


none 


>120 


Example. 1-2 


none 


>120 


Example 1*3 


none 


>120 


Example 1-4 


none 


>120 


C. Example 1-1 


felt 


>120 


C. Example 1-2 


none 


> 120 


C. Example: Comparative Example 



From the results shown in Table 1 -1 and Table 1 -2 above, it can seen that each of the pressure-sensitive adhesive 
tapes in Examples w to 1-4 of the present invention has not only high elasticity and tack free but also a large adhesive 
strength as compared with the pressure -sensitive edhesive tapes in Comparative Examples 1-1 and 1-2. and also is 
satisfactory in fee heat resistance. 

Exynplofri 

In a tour-neck separable flask equipped with a stirrer, a tftermometer. and a water separator were placed 200 g 
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(hydroxy group: 0.41 equivalent) of polycarbonate did (PLACCEL CO210PU trade name, made by DAICEL CHEMI- 
CAL INDUSTRIES, LTD.; hydroxy group value 1 15.0 KOH mg/g). 20.51 g (acid group: 0.41 equivalent) of succinic anhy- 
dride, and 102 mg of OBTO as a catalyst, the temperature of the mixture was raised to 180°C while stirring in the 
presence of a small amount of toluene as a reaction water discharging solvent, and the mixture was maintained at the 
temperature. After a wMe. the outflow and separation of water were observed and the reaction began to proceed 8y 
continuing the reaction for about 27 hours, a polyester having a weight average molecUar weight of 56.000 was 
Obtained. 

After diluting the polyeM^ 1 .5 pam (solid com- 

ponents) of the hexamethylene dfeocyanate addition product of trimethytoforopane (Coronate HU trade name, made 
by Nippon Poryiirethane Incfostry Ca. Lid.) per 100 parts (solid component) of the polyester was added thereto as a 
crossOnking agent to provide a pressure-sensitive adhesive composition. The composition was coated on a PET fiim of 
38 |im in thickness by an appffcatof. foBowed by drying at 130°C lor 5 rninutes. to farm a pressure*sensitrve adhesive 
layer of 50 |tm in thickness, and further the layer was subjected to aging in an atmosphere of S0*C for 5 days as post 
cure to prepare a pressure-sensitive adhesive tape. 

Example 23 

In a four-neck separable flask equipped with a stirrer, a toerinometer. and a water separator were placed 250 g. « 
(hydroxy group: 0.512 equivalent) of porycarbonate cfiol (PLACCEL CO210PU trade name, made by DAJCEL CHEMI- * 
CAL INDUSTRIES. UO.; hydroxy group value 1 15.0 WDH mg/g), 37.44 g (acid croup: 0.512 equivalent) of adipic acid, 
and 127 mg of DBTO as a catalyst, the temperature of the mixture was raised to 1C0*C while stirring in the presence of 
a smaJ amount of toluene as a reaction water discharging solvent, and the mixture was maintained at the temperature. 
After a whHe. fre outflow and separation of water were observed and the reaction began to proceed. By continuing the 
reaction for about 30 hours, a polyester having a weight average molecular weight of 58.000 was obtained. 

After dMing the polyester with toluene to a solid component concentration of 50% by weight 1.5 parts (sold com- 
ponents) of the torytene diisocyanate addition product of trimethyfolpropane (Coronate L. trade name, made by Nippon 
Polyurethane Industry Ca. Ltd.) per 100 parts (solid component) of the polyester was added thereto as a crosslinking 
agent to provide a pressure-sensitive adhesive composition. The composition was coated on a PET fim of 36 um h 
thickness by an applicator, tolowed by drying at 1 30'C tor 5 minutes, to form a pressure-sensitive adhesive layer of 50 
urn in thickness, and further the layer was subjected to aging in an atmosphere of 50*C for 5 days as post cure to pre- 
pare a pressure-sensitive adhesive tape. 

Example 2-a 

In a tour-neck separable flask equipped with a stirrer, a thermometer, and a water separator were placed 250 g 
(hydroxy group: 0.25 equivalent) of pcJycarbonate diol (PLACCEL C0220PL. trade name, made by DAICEL CHEMI- 
CAL INDUSTRIES. LTD.; hydroxy group value 56.1 KOH mg/g). 25.28 g (acid rjoup. 0.25 equivalent) of sebacic acid, 
and 62 mg of D8TO as a catalyst, the temperature of the mixture was raised to 1S0°C while stirring to the presence of 
a smal amount of toluene as a reaction water discharging solvent and the mixture was maintained at the temperature. 
After a while, toe outflow and separation of water were observed and the reaction began to proceed. By continuing the 
reaction for about 25 hours, a polyester having a weight average molecular weight of 72.000 was obtained. 

After diluting the polyester with toluene to a sofid component concentration of 50% by weight 2 parts (solid com- 
ponents) of the hexamethylene dusocyanate addition product of trirr^ethyfolpropane (Coronate HL, trade name, made 
by Nippon Polyurethane industry Ca. Ud.) per 100 parts (sofid component) of the polyester was added thereto as a 
crossfinJting agent to provide a pressure-sensitive adhesive compoeHfoa The composition was coated on a PET f ton of 
33 um in thickness by an applicator, followed by drying at 13<rC for 5 minutes, to form a rxessure-sensrtrve adhesive 
layer of 50 M m in thickness, and further m 
cure to prepare a pressure-sensitive adhesive tape. 

ExampleE-l 

After diluting the polyester obtained m Example 2-3 with toluene to a solid component concentration of 50% by 
weight 3 parts (sofid components) of trfmetryWprof>ana trlacrytate was added thereto per 1 00 parts (solid component) 
of tie polyester as a crosslinking agent to provide a pressure-sensitive adhesive compostton. The cornposition was 
coated on a PETfHm of 38 fim in thickness by an applicator, followed by drying at 1O0*C tor 5 minutes, to form a pres- 
sure-sensitive adhesive layer of 50 um in thickness and further, the layer was irradiated by electron rays at 6 Mrad to 
prepare a pressure-sensitive adhesive tape. 

Wrth respect to each of the pressure-sensitive adhesive tapes obtained in Examples 2-1 to 2-4 described above. 
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the solvent-insoluble component of the polyester, the adhesive strength, and the heat resistance were measured 
These results are shown in Table 2-1 below. In addition, the solvent-insoluble component and the adhesive strength 
were measured by the methods described below and the heat resistance was measured by the method described 
above. 

Measurement of Soh/ent-lnsdUble Component 

About 0.1 g of the pressure-sensitive adhesive was sampled from the pressure-sensitive adhesive tape and accu- 
rately weighed After immersing the sample in about 50 ml of toluene far 5 days at room temperature, eorvent-insoluble 
component was taken out. after drying at 1 30°C for about one noun the component was weighed. The solvent-Insoluble 
component (X] (waight%) was calculated by the following equation. 

X(%) S (A(g)/B<g))x100 

A: The weight after immersion and drying 
B: The weight of the sample 

Me ^ . r em errt of Adhesive strength. 

The pressure-sensitive adhesive tape was stuck to a rxtfycajbonate plale or an acryi plate fj>oJymethy1 acrylate) as * 
an adherend and then the 1 80*0 peel adhesive strength was measured under the conditions of an atmospheric tem- 
perature of 23*0, a stuck time of 30 minutes and a releasing rate of 300 rrvrvrninute. 



TaHe2-1 





Solvent- Insoluble Com- 
ponent (weight%) 


Adhesive strength (kg/20 mm width) 


Retention Time (minute) 






Polycarbonate Plate 


Acryl Plate 




Ex 2-1 


25 


2.8 


2.3 o 


*120 


Ex 2-2 


33 


3.0 


2.5 


*120 j 


Ex 2-3 


65 


2.8 


1.9 


£120 


Ex 2-4 


41 




1.8 


£120 


Example 



As is dear from the results shown in the above Table 2-1 , ft can be seen that each of the pressure-sensitive adhe- 
sive tapes having the pressure-sensitive adhesive compositions, respectively, in Examples 2-1 to 2-4 of the present 
invention has a good adhesive strength and is greatiy excellent in the heat resistance. 

E xa mple 31 

In a four-neck separable Mask equipped with a stirrer, a thermometer, and a water separator were placed 200.0 g 
(hydroxy group: 0.41 equivalent) of polycarbonate did (PLACCEL CD210PL. trade name, made by 0AIC6L CHEMI- 
CAL INDUSTRIES, LTTX; hydroxy group value 115j0 KQH mg/g), 20.51 g (acid group: 0.410 equivalent) of succinic 
anhydride, and 102 rrg of DBTO as a catalyst the temperature of the mixture was raised to 1 80*C whBe stirring In the 
presence of a small amount of toluene as a reaction water dschargjng solvent and the mixture was maintained at the 
temperature. After a whle. the outflow and separation of water were observed and the reaction began to proceed. 8y 
continuing the reaction for about 30 hours, a polyester having a weight average molecular weight of 65.000 was 
obtained. 

After dikiting the polyester wifli toluene to a solid component concentration of 40% by weight 2 parts (sold com- 
ponents) of cfipherwlrhethane disocyanate (Mtionate MT, trade name, made by tfppon Pofyurethane Industry Co.. 
Ltd.) per 100 parts (solid components) of the polyester was added thereto as a crcssfintong agent to provide a solution 
of a pressure-sensitive adhesive competition. The solution was coated on a PET film of 38 urn in thickness by an appli- 
cator, followed by drying at 130*C for 5 minutes, to form a pressure-sensitive adhesive layer of 50 urn in thickness. 
Then, the layer was furtiier subjected to aging in an atmosphere of 50*C tor 2 days as post cure to prepare a pressure- 
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sensitive adhesive tape. 
Example &2 

In a four-neck separable flask equipped with a stirrer, a thermometer, and a water separata were placed 250.0 g/ 
(hydroxy group: 0.51 2 equivalent) of polycarbonate cfol (PLACCEL C0210PU trade name, made by DAJCEL CHEMI- 
CAL INDUSTRIES, LTD.; hydroxy group value 1 15.0 KOH mn/g). 37.44 g (acid group: 0.512 equrvaienQ of adipfc acid 
and 127 rog of DBTO as a catalyst, the temperature ol the mixture was raised to 180°C whiie storing in the presence ol 
a Email amount of toluene as a reaction water discharging sonant, and the mixture was maintained at the temperature. 
After a while, me outflow and separation of water were observed and the reaction began to proceed. By continuing the 
reaction fx about 35 hours, a polyester having a weight average molecular weight of 80,000 was obtained. 

After diluting the polyester with taiuane to a so&d conpooent concentration of 40% by weight. 1 part (solid compo- 
nents) of d^enytrnethane diisocyanate and 0.5 part (sdfid components) of the hexamethylene dfisocyanate adc&tfon 
product of trahethyto^p^opane (Coronate HL, trade name, made by rflppon Poryurethane Industry Ca, U±> per 100 
parts (sofid components) of the polyester were added thereto es orossfinWng agents to provide a solution of a pressure- 
sensitrveactie^compo^^ 

by drying at 1 3u°C fey 5 frinutes, to form a pressur a-ssnsitka adhesive layer of 50 thickness. Then, the layer was 
further subjected to aging in an atmosphere of 50*C for 2 days as post cure to prepare a pressure-sensitive adhesive . . 
tape. 

Example 3-3 

In a tour-neck separable Mask equipped with a stirrer, a thermometer, and a water separata were placed 250.0 g 
(hydroxy group: 0.250 equivalent) of polycartwhate <Soi (PLACCEL CD220PL trade name, made by DAICEL CHEMI- 
CAL INDUSTRIES, LTD.; hydroxy group value 56.1 KDH mg/g). 2558 g (acid group: 0550 equivalent) of sebacic add. 
and 62 mg of DBTO as a catalyst, the temperature of the mixture was raised to 1 80*C whfle Stirring in the presence of 
a small amount of xylene as a reaction water discharging solvent and the mixture was maintained ai the temperature. 
After a white, foe outflow and separation of water were observed a/Kf the reacts 
reaction for about 30 hours, a pdyester laving a wefett 

After dfluting the polyester with toluene to a solid component concentration of 40% by weight 0.8 part (solid com- 
ponents) of diphenyl methane diisocyanate and 05 part {sofid components) of the hexarnethylene dnsocyanaie addition 
product of trimethyto^opane (Coronate HL. trade name, made by Nippon Poryurethane Industry Co, Lid.) per 100 
parts (sofid components) of the polyester were added thereto as crosslinking agents to provide a solution of a pressure- 
sensitive acftesive cornposition. The solution was coated on a PET fim of 38 pm in thickness by an applicator, followed 
by drying at 1 30°C for 5 minutes, to form a pressure-sensitive adhesive layer of 50 urn in thickness. Then, the layer was 
further subjected to aging in an atmosphere of 50*C for 2 days as post cure to prepare a pressure-sensitive adhesive 
tape. 

Example M 

To 100 parts (soW corrponents) of the polyester obtained in Example 3-3 was added 3 parts of 1,6-hexanecSol cfia- 
oyiate as a substantial crosslinking agent to provide a solution of a pressure^ensitrve adhesive cxxnpositjon. The sotu* 
Hon was coated on a PET 13m of 38 nm in thickness by an applied 

a pressure^ensitive adhesive layer of 50 jxm in thickness. The layer was fur«^ Irradiated by electron rays at 3 Mrad to 
prepare a pressure-sensitive adhesive tape. 

To 100 parts (solid corrponents) of the polyester obtained in Example 3-3 was added 2 parts (solid components) 
of the hexamethytene dwwcyanate addition product of tnrnetr^olpmpane (Coronate HL trade name, made by Nippon 
Polyurethane Industry Co. Ltd.) as a substantial aosslinkmg agent to provide a solution of a pressure-sensitive aofte- 
sive composition. The solution of the pressure-sensitive achesrve composition was coated on a PET film of 38 urn in 
thickness by an applicator, Mowed by drying ai 130*C tor 5 minutes, to form a pressure^ensltfve adhesive layer ol 50 
urn in thickness. Furthermore, the layer was subjected to aging in an atmosphere of 50»C for 2 days to prepare a pres- 
sure-sensitive adhesive tape 
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Com parqtrye Exarnple 3-1 

The polyester solution obtained fn Example 3*3 was coated on a PET flm of 38 pm h thickness by an applicator, 
followed by drying at 130*0 tor 5 minutes, to torm a pressure-sensitive adhesive layer of 50 pm in thickness- Further, 
more, the layer was subjected to aging in an atmosphere of 50*C tor 2 days to prepare a pressure sensitive adhesive 
tape. 

Comparators E xfi OTte d:? 

In 150 parts of toluene were tfssotverf 100 parts of a styrer^'sor^ene-styrene btock polymer (Cariftex TR1107, 
trade name, made by Shell Chemical Co.). 50 parts of a petroleum resin, and 1 part of a phenol series antioxidant to 
provide a solution of a pressure-sensitive adhesive composition. The solution was coated on a PETlim of 38 um In 
thickness by an applicator, followed by drying at lOCTC for 3 minutes, to torm a pressure-sensitive adhesive layer of 50 
urn In thickness. Furthermore, the layer was subjected to aging in an atmosphere of 50*C tor 2 days to prepare a pres- 
sure-sensitive adhesive tape. 

With respect tb each of the pressue-sensitive adhesive tapes obtained in Examples 3-1 to 3-4, Reference Example 
M. and Ccjmparalive Example 3-1 and 3-2, the solvent-insoluble components, tfie self-adhesive strength, the heat 
resistance, and weather resistance were measured. The resutts are as shown in Table 3-1 below. 

In addition, the sorvent-fnsolubte component was measured by the method described above and the self-adhesive 
strength, the heat resistance, and the weather resistance were measured by the following methods. 

Meosurement of Self-adhesive strength 

Two pressure-sensitrve acfliesive tapes each having a width of 20 mm and a length of 1 50 mm were stuck to each 
other at the pressure-sensitive adhesive surfaces of the central portions thereof using a rofler of 2 kg, and the releasing 
strength was measured under the conditions of an atmospheric temperature of 23*Q 20 minutes after sticking, and a 
releasing rate of 300 mm/minute. 

Measurement of Heat Resistance 

The pressure-sensitive adhesive tape was stuck to a stainless steel plate (SUS 304), ato alowing to stand tor 7 
days at an atmospbenc temperature of 80°G. tie tape was released by the hand, and trie presence or absence of stain 
was confirmed. The criteria for the evaluation were as follows. 

A; No adhesive remained. 

B: Adhesive partially remained (area ratto: less than 5%). 
C: Adhesive remained (area ratio: not less than 5%). 

Measurement of Weather fasistan cs 

The pressure-sensitive adhesive tape was stuck to a stainless steel plate (SUS 304) as an adherend. after exposed 
In the open air (directing the south. 30»C) far 30 days, the plate was released by the r^ 
of stain was confirmed. The criteria for the evaluation were as follows. 

A: No adhesive remained. 

B: Adhesive par tialy remained (area ratio: less than 5%). 
C: Adhesive remained (area ratio: not less than 5%). 
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Table 3-1 





Solvent-Insoluble Com- 
ponent (wdght%) 


Sell-Adhesive Strenati 
(kg/ 20mm width) 




vVBauim oeSiSlBflCe 


Ex 3-1 


10 


5.5 


A 


A 


Ex 3-2 


12 


5.2 


A 


A 


Ex 3-3 


8 


4.8 


A 


A 


Ex 3-4 


5 


4.2 


A 


A 


RE 3-1 


40 


15 


A 


A 


CE3-1 


0 


1.9 


C 


C 


CE3-2 


0 


16 


C 


C 


Ex: Example. RE: Reference Example. 
CE: Comparative Example 



As Is apr^em from the above Tao^ 
pies 3-1 to 3-4 having the pressure-sensitive adhesive corrposhcns of the present Invention, while being tack free at 
room temperature, shows a good sett-adhesive strength and also shows the good durability such as the excetent heat 
resistance and weather resistance. On the other hand, the pressure-sensitive adhesive tapes in Reference Example 3- 
1 and Comparative ExamjJes 3-1 and 3-2 are inferior in the self-adhesive strength or are inferior in the durability such 
as the heat resistance and the weather resistance. 

PXfwmlfr 4-1 

In a reaction vessel equipped with a condenser, a nitrogen introducing tube, a thermometer, and a stiver were 
placed 50 parts of ethyl acetate and 50 parts of toluene as solvents, 80 parts ot 2-ethyfoexyJ acryfafe. 12 parts of n-butyl 
acrylate. 8 parts of acrylic acid, 0.1 part of 2-hydroxyethyl acrytate, and 0. 1 part of 2 r 2 , -azobistsotxjtyr<>rulnle. the polym- 
erization was carried out in a nitrogen gas stream to prowcfe a solution of an acr^ 
temperature of -43X and a weight average molecular weight of 600,000. 

Apart from this, in a reaction vessel equipped with a thermomeler, a sfirrer. and a wafer separator were placed 100 
parts of Decarbonate dW (PLACCEL CO220PL, trade name, made by DAICEL CHEMICAL INDUSTRIES, LTD. 
hydroxy group value 56.1 KOHmgAg). 10.1 parts ofsebadc acid, and 0.025 r^of DBTDasacaialystajTdthetemper- 
atorerjf tie rrtxUire was raisedlo 180°C with stirring in the presence of toluene as a reaction water discharging solvent 
After a while, the outflow and ttie Separation cl water were observed By car^ 

solution of a polyester series polymer B having a weight average rrctecular weight of 60.000 was obtained. 

The sokjfion of the acrylic polymer A descr toed above was mixed with the solution of the polyester series polymer 
B descrtood above such that the polyester series polymer B became 20 parts per 60 parts of the acryOc polymer A and 
further 2 parts trie tcxylened 

towed by mixing, to provide a solution of a pressure-sensitive adhesive composifcoa Then, the solution of the pressure- 
sensitive aatresh/e axnposition was coated on one surface of a polyester f3m of 38 >im in thickness at a dry thickness 
of 50 i*n\ followed by drying at 1 20°C far 2 minutes, to prepare a pressure-sensitive adhesive tape. 

Abo. the soluttonwascc^edonor^ 
as above to prepare a sample for measuring the soJvent-irtsoluble component. 

Example 4-2 

The solution of the acrylic polymer A and the solution of the polyester series polymer B obtained in Example 4- 1 
were nixed with each other such that trie fester series 

mer A, and 2 parts of thetolytene dicocyanate adcftion product of trimetfwto^cpane was added to the mixture, W- 
lowed by mixing, to provide a solution of a fsressure-sensatve adhesive corrjxxition. Using the solution, a pressure- 
sensrfve adhesive tape was prepared in the same manner as in Example 4-1 . Also, in the same manner as in Example 
4-1, a sample for measuring tie sofvenHnsoUjcie component was prepared. 
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Example 4-g 

The solution of the acrylic polymer A and the solution of the polyester series polymer B obtained in Example 4-1 
were mixed with each other such that the polyester series polymer B became 80 parts per 20 parts of the acrylic poly- 
5 mer A. and 2 parts of the tolyieno dSsocyanate addition product of uimethytotpropane was added to trie mixture, fol- 
lowed by mixing, to provide a solution of a pressure-sensitive adhesive composition. Using the solution a pressue* 
sensitive adhesive tape was pr spared in the same manner as In Example 4- 1 . Also, a sample for measuring the solvent- 
insoluble component was prepared in the same manner as in Example 4*1. 

" &ynp|e4-4 

The solution of the polyester series polymer B obtained in Example 4-1 was coated on a separator and dried at 
80*C tor one hour to provide the soBd component of fre polyester series polymer 8. Then, 40 parts of tha soUd compo- 
nent was rJssolved in a rnonomer mixture (iha glass transition temperature of the copolymer of the mixture was -40»C) 
is composed of 48 parts of 2-ethythexyl acrylate, 12 parts of aaytcytmorphoHne. and 0.06 part of 2-hydroxyethyf acryiate. 
and fcirther 0.1 part of 2,2KJimetrK>xy-2-pheri^^ and 2 parts of the tolyfene dosocyanate addition product 

cf trimethytolprcpana were added to the solution, followed by mixing. 

The mixed solution was coated on one surface erf a polyester film of 38 Mm In thickness such that the thiefcness at^ej 
the Irradiation of ultraviolet rays was 50 *im and th er eafter the coated lay er was irraciated by ultraviolet rays to polym- 
20 erize the above-described monomer mixture and cure, thereby a pressure-sensitive adhesive tape was prepared 

Also, the mixed solution was coated on one surface of a polyester film subjected to a releasing treatment in the 
same roann&c as above and then irradiated with ultraviolet rays lo prepare a sample lor measuring tha solvent-Insoluble 
component 

ss Reference Example/M 

To the solution of the polyester series polymer 8 obtained in Example 4* 1 was added 2 parts of the tolylene cfiso- 
cyanate addition product of trimetliytolpropane per 100 parts d the polyester series polymer 8L followed by mixing, to 
prcvide a solution of a pressure-sensitive adhesive composition. Using the solution, a pressure-sensitive adhesive tape 
so was prepared in the same manner as in Example 4-1 . Also, a sample for measuring solvenMnsofoble components was 
prepared in the same manner as In Example 4- 1 . 

Cogpaiattffl BatnteAl 

*s To the solution of the acryfic polymer A obtained In Example 4-1 was added 2 parts of the tolylene diisocyanate 
addition product of trirnethyldprrjp^ 

of a pressure-sensitive adhesive compaction. Using the solution, a pressure-sensSive adhesive tape was prepared in 
trtesamerriarmeras in Example 4-1.^ components was prepared in the 

same mamer as in Example 4*1. 

40 

Comparative Exa rnpja ffl 

To the solution of the acrylic polymer A obtained In Example 4-1 were added 20 parts of polycarbonate dtol (PLAC- 
CEL CD220PL trade name, made by DAICEL CHEMICAL INDUSTRIES. LTD., hydroxy group value 56:1 KOI mg/g) 

4$ and 2 parts of the tolyfene dSsocyanate addition product of frimthyic^opane, followed by mixing, to provide a solution 
of a pressure-sensitive adhesive (imposition. Using the solution of the pressure-sensitive adhesive cornposltloa a 
pressure-sensitive adhesive tape was prepared In he same manner as In Example 4-1 . Also, a sample tor measuring 
the solvent-insoluble component was prepared in the same manner as in Example 4-1. 

With respect to the pressure^sensrtrve adhesive tapes prepared m Examples 4*1 to 4-4. Reference Example 4-1, 

so andCc*rpejatrveExanpte^ 

described below. The obtained results are shown in Table 4-1 below, along with the eolvent-lnsoliijle cornponents of the 
pressure-sansftvoadhesto 

in the same table. "X^ in the column of the solvent-Insoluble rorponent indicates the results obtained by the use 
of toluene as the solvent and ^Mndk^ee the results obtained by to 
5$ of using ethyl acetate, after the sample was immersed In the solvent for 3 days at room temperature, the sample was 
dried at lOTC tor 2 hours, weighed, and calculated. 
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Adhesive strength 

The pressure-sensitive adhesive tape of 20 mm x 100 mm was press-stuck to an adherend by a method of recip- 
rocating once a roller of 2 kg. after allowing to stand for 20 minutes at 23*C and 48 hours at 70*C, the 160 degree peel 
5 adhesive strength was measured in an atmosphere of 23 P C and 65% HH at a puffing rate of 300 rrtnVminute. As the 
adherend. a polycarbonate plate, an acrylic resin plate and a stainless steel (SUS 430 BA) plate were used In the table. 
"A* is a polycarbonate plate. IT is an acrylic resin plate, and "C* is a stainless steel plate. 

HcWno power 

10 

The pressure-sensitive adhesive tape having a width off 10 mm was stuck to a phenol resin plate with (he adhered 
area of 10 mm x 20 mm, and after 20 minutes sirca thea was allowed to stand at 80°^ 
. resin plate was hung dowa a uniform toad of 500 g was appfied to a free end of the pressure-sensitive adhesive tape, 
and the falling time (minute) of the pressure-sensitive adh esive tape at 80° C and the sipped cfi stance (mm) thereof after 
is 120 minutes were measured. 



Table 4-1 





Solvent -Insoluble Compo- 
nent (weight*.) 


Adhesive Strength (g/20 mm 
width) 


Holding Power 




Xi 


X 2 


A 


B 


C 


Time (min) 


(SK (mm) 


64-1 


56 


57 


1.520 


1.450 


1.180 


>120 


1 


E4-2 


55 


55 


1.600 


1.560 


1,100 


>120 


1 


E4-3 


53 


52 


1.020 


1.720 


1.060 


>120 


1 


E4-4 


64 


65 


1.820 


1.650 


1.250 


>120 


£0.5 


R4-1 


54 


55 


2.260 


1.900 


620 


>120 


1.5 


C4-1 


60 


60 


1.150 


1,280 


1,160 


>120 


£0.5 


C4-2 


25 


25 


1.200 


1,320 


1.250 


5 




E: Example 

R: Reference Example 

C: Comparative Example 



(S)*: Sfpped distance 



From tie above table 4-1. His clear that the pressure-sensitive adhesive tapes of Examples 4- V to 4-4 have a large 
40 adhesive strength to various adherends, in particular to plastics such as polycarbonate, an acryfic resin, etc. and also 
have a large hotfng c<Mrerandareexce8entinthechjrafc*fity l 

Example 5-1 

<5 in a reaction vessel equipped with a thermometer, a stirrer, and a water separator were placed 1 00 parts of poly- 
carbonate (Sol (PLACCEL CD220PU trade name, made by DAICEL CHEMICAL INDUSTRIES. LTD.. hydroxy group 
value 56.1 KOH mg/g), 10.1 parts of sebadc add, and 0.025 part of 0BTO and the temperature of the mixture was 
raised to 1 80*C with stirring in the presence of toluene as a reaction water olscharging solvent After a white, the outflow 
and the separation of water were observed. By continuing the reaction for about 24 hours, a solution of a polyester 

so series polymer having a weight average molecular weight of 60.000 was obtained. 

To the solution of the polyester series polymer were added 30 parts of a terpenephenol resin having a softening 
point of 1 15*C and 2 parts of the hexamethytene casocyanate addition product of trirnethytoteropane per 100 parte of 
the solid components thereof, followed by mixing, to provide a solution of a heat pressure-sensitive adhesive compos!* 
tkxv Then, the solution of the heat pressure-sensitive adhesive composition was coated on one surface of a polyester 

55 film of 38 urn in thickness at a dry thickness of 50 pm, followed by drying at 1 20°C for 2 minutes, to prepare a pressure- 
sensitive adhesive tape for measuring the holding power. 

Also, the solution was coated on one surface of a polyester film subjected to a release coating by the same manner 
as above to prepare a pressure-sensitive adhesive tape for measuring the shear adhesive strength and the shock 
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resistance. 
EmnptefrZ 

By folowing the same procedure as in Example 5-1 except thai 20 parte of a rosinphenoi resin having a softening 
tenperature of 145°C was used in place of 30 parts of (he lerpenephenol resin having a softening pant of 1 15*C, a 
solution of a heat pressure-sensitive adhesive composition was prepared. Using the solution, the pressure-sensitive 
adhesive tapes for measuring the holding power and lor measuring the shear adhesive strength and the shock resist- 
ance were prepared 

Ewmpte&a 

% loirowir^ the same procedure a^ 
tedngpoirU of 120^ was used In place of 30 parts of the 

lion of a heat pressure-sensitive adhesive composition was prepared and using the solution, pressure-sensitive 
adhesive tapes for meast*ir*g the hokiing power and for measuring the shear adrwsive strength and the shock resist- 
ance were prepared 

Reference Ewmpiefti 

To the solution of the polyester series polymer obtained In Example 5-1 was added 2 parts of the lofytene diisocy- 
ante addition product of trknethytoipropane per 100 parts of the solid components thereof, followed by mixing, to pro- 
vide a solution of a heat pressure-sensitive adhesive composition. Then, using the solution of the heat pressure 
sensitive adhesive exposition, pressure -sensitive adhesive tapes for measuring the holding power and for measuring 
the shear adhesive strength and the shock resistance were prepared in the same manners as in Example 5-1 . 

Reference E xamples? 
By following the sa^^ 

ing point of 50*C was used in place Of 30 parts of the terpenephenof resin having a softening point of 1 15°C. a solution 
of a heat pressure-sensitive adhesive composition was prepared. Using the solution, pressure-sensitive adhesive tapes 
for measuring the holding power and tor measuring me shear adhesive strength and the shock resistance were pre- 
pared 

Comparative. Examptefcl 

In a reaction vessel equipped with a condenser, a nitrogen introducing tube, a thermometer, and a stirrer were 
placed SO f^an* of ethyl arata^ 

aoytate, 4.9 parts of acryfc acid. 0.1 part of 2-hydroxyethyl acrytate. and 0.1 part of 2^-azobis-isoUrtwonitrae. the 
porymerfcation was earned 
age molecular weight of 700.000. 

To the solution of the polyester series polymer were added 30 parts of a terpenephend resin having a softening 
point of 1 15*C and 2 parts of the hexamethytene diisocyanate adcStion product of trimefryWpropane per 100 parts of 
the solid components thereof, folowed by mixing, to provide a solution of a heat pfeeswe-sensitrVe adhesive composi- 
tion. Then, using the solution of the heat pressure-sensitive adhesive composition, pressure-sensitive adhesive tapes 
for measuring the holding power and tor measuring the shear adhesive strength and the shock resistance were pre- 
pared 

With respect to each of the pressures 
pies 5-1 and 5-2. and Comparison Example 5-1. the holding power, the shear adhesive strength, and the shock resist- 
ance were measured by the following methods. The results are as shown ki Table 5-1 betow. 

HoMno power 

The pressure-sensitrve acfliesive tape having a width of 10 mm was stuck to a phenol resin plate with the adhered 
area of 1 0 mm x 20 mm under the conditions of 120*C. 5 kg/cm 2 , and one irinute. and after 20 rrtnutes, was allowed 
to stand at 80^ for 20 rninUes. Th^ 

free end of the pressure-sensitive aoliesive tape, and the tallng time (minute) of the pressure-sensitive adhesive tape 
at 80>C was measured 



25 



EP0 816 462A1 



The pressure-sensitive adhesive tape of 10 mm x 10 mm was stuck between an aluminum plate of 0.5 mm x 20 
mm x 100 mm and a PC plate of 2.0 mm x 20 mm x 100 mm, adhered under the conditions of 120*0, 5 kg/cm 2 , and 2 
minutes, and allowed to stand for 2 hours, and than the strength required for the shearing was measured under the con- 
ation of a puling rate of 10 mrriAninute in the atmospheres of normal temperature (23*C. 65% RH) and a high temper- 
ature (80*C) respectively. 

Shock Resistance 

The pressure-sonsitiva adhesive tape of 10 mm x 10 mm was stuck between a PC plate of 2 mm x 60 mm x 60 mm 
and a SUS 304 plate of 0.5 mm x 50 mm x 50 mm. adhered under the conditions of 120°C, 5 kgfcm* and one minute, 
after allowing to stand for 2 hours, the assembly was talen onto a concrete from a height of 80 cm at 0*C and the 
number required to be broken was measured. 



Table 5-1 





Holding Power (minute) 


Shear Adhesive Strength 
(kgfcrrrY / 


Shock Resistance 
(times) 






23-C 


80°C 




Ex 5-1 


> 120 


32 


10 


>10 


Ex 5-2 


>120 


35 


12 


>10 


Ex 5-3 


>120 


27 


8 


>10 


RE 5-1 


>120 


22 


5 


>10 


RE 5-2 


50 


25 


2 


>10 


CE5-1 


>120 


23 


3 


2 


Ex: Example 

HE: Reference Example 

CE; Comparative Example 



From the above Table 5*1, H can be seen that each of the pressure-sensitive actiesive tapes of Examples 5-1 to S- 
3 satisfies the holding power (creep resistance) at a high temperature <80*C) and the shear adhesive strength at normal 
temperature and a high temperature and is excellent in the shock resistance at a low temperature (0°C). 

Example 6-1 

In a tour-neck separable flask equipped with a stirrer, a therfrx>meter, arri a w 
(hydroxy group: 0.41 equivalent) of polycarbonate diol (PLACCEL CO210PU trade name, made by DAJCEL CHEMI- 
CAL INDUSTRIES. LTD.: hydroxy group value 1 15.0 KQH mg/g). 20.51 g (add group: 0.41 eqiiivalent) of succinic anhy- 
dride , and 102 mg of DBTO as a catalyst, the temperature of the mixture was raised to 180*C while stirring in the 
presence of a emafl amount of toluene as a reaction water discharging solvent and the mixture was maintained at tie 
temperature After a whHe, the outflow and separation of water were observed and the reaction began to proceed. By 
continuing the reaction for about 27 hours, a polyester having a weight average molecular weight of 56.000 was 
obtained 

After diluting the potyester with toluene to a solid component concentration of 50% by weight. 1 .0 part (soBd com- 
ponents) of the hexamethyieoe dSsocyanate addition product of trimethyfo^propane (Coronate HU trade name, made 
by Nppon Potyurethane Industry Co.. (id.) per 100 parts (sofid component) of the polyester was added thereto as a 
crossfinkkig agent to provide a pressure-sensitive adhesive composition, The pressure-sensitive composition was 
coated on a PET film of 36 um in thickness by an applicator, followed by drying at 130*C for 3 minutes, to form a pres- 
sure-sensitive adhesive layer of 50 pm in thickness. Furthermore, a polyethylene Mm of 60 um in thickness was stuck 
to the pressure-sensitive adhesive surface to obtain a pressure-sensitive adhesive sheet. 
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In a four-neck separable flask equipped with a stirrer, a thermometer, and a water separator were placed 250 g 
(hydroxy ordup: 0.51 equivalent) of polycarbonate c*d (PLACCEL CO210PL trade name, made by DAJCEL CHEMI- 
CAL INDUSTRIES. LTD.; hydroxy group value 1 15.0 KOH mg/g). 51.8 g (acid group: 0.51 equivalent) of sebadc add 
and 127 mg of DBTO as a catalyst, the temperature of Ihe mixture was raised to 180*C while stirring in the presence of 
a small amount of toluene as a reaction water Discharging solvent, and the mixture was maintained at the temperature. 
After a while, the outflow and separation of water were observed and the reaction began to proceed By continuing the 
reaction lor about 30 hours, a polyester having a weight average molecular weight of 60.000 was obtained. 

After dik/ting the polyester with toluene to a solid component concentration of 50% by weight 1 .5 parts (soOd com- 
ponents) of the totyterte dusocyanate addition product of trimethylcfcropane (Coronate L trade name, made by Nippon 
Pofyurethane Industry Co., Ltd.) per 100 parts (solid component) of the polyester was added thereto as a crosslirtong 
agent to provide a pressure-sensitive adhesive composition. The pressure-sensitive composition was coated on a PET 
f 2m ol 38 urn in thickness by an applicator, followed by oVyk^ 

sive layer of 50 urn in thickness. Furthermore, a polyethylene film of 40 um in tNcknesc was stuck to the pressure-sen- 
sitive adhesive surface to prepare a pressure-sensitive adhesive sheet. 

In a four-neck separable flask equipped with a stirrer, a thermometer, and a water separator were placed 250.0 g * 
(hydroxy group: 0.25 equivalent) of polycarbonate old (PLACCEL CD220PU trade name, made by OAICEL CHEMI- 
CAL INDUSTRIES, LTD.; hydroxy group value 58.1 KOH rngfc). 26.8 g (acid group: 0.26 equivalent) of sebadc add and 
62 mg of DBTO as a catalyst, the ternperature of Ihe mixture was raised to 1 80°C while storing in the presence of a 
smaH amount of tojuena as a reaction water discharging solvent and the mixture was maintained at the temperature. 
After a while, the outflow and separation of water were observed and the reaction began to proceed. By continuing the 
reaction for about 31 hours, a polyester having a weight average molecular weight of 74.000 was obtained 

After diluting the polyester with toluene to a solid component concentratfon of 50% by weight 1 .5 parts (solid com- 
ponents) of the hexamethylene dusocyanate addition product of trirrotr^propane (Coronate HL. trade name, made 
by Nippon Pofyurethane Industry Co.. LU) per 100 parts (solid cornponent) of the polyester was added thereto as a 
crossfinking agent to provide a pressure*sensHrve adhesive composition. The pressure-sensitive composition was 
coated on a PET f am of 38 ^m in thickness by an applicator, followed by drying at 130*G for 5 minutes, to form a pres- 
sure-sensitive adhesive layer of 50 um in thickness. Furtfiamxxe, a polyethylene flm of 40 jim in thickness was stuck 
to the pressure-sensitive adhesive surface to prepare a pressure-sensitive adhesive sheet. 

Example 6-4 

The polyester obtained in Example 6-3 was diluted with toluene to a solid component concentration of 50% by 
weight. To 100 parts (solid components) of the polyester was added 2.0 parts (solid components) of the hexamethytene 
dtsocyanate addition product of trimethyloipropane (Coronate HL trade name, made by Nippon Pofyurethane Industry 
Co.. Ltd.) to provide a pressure-sensitive adhesive composition. The pressure-sensitive adhesive composition was 
coated on a PET rUm oJ60 um in thickness by an appficator, fdlowed by drying at80*Cfor 10 minutes, to form a ores* 
sure-sensitive adhesive layer of 50 jun in thickness Furthermore, a polyethylene Hm of 60 |im in thickness was stuck 
to the pressure-sensitive adhesive surface to prepare a pressure-sensitive adhesive sheet of a base material-less dou- 
ble faced pressur ©sensitive aoftesrve type. 

Example 

In a four-neck separable flask equipped with a stirrer, a thermometer, and a water separator were placed 250.0 g 
(hydroxy group: 0.25 equivalent) of polycarbonate did (PLACCEL CD220PL trade name, made by DAtCEL CHEMI- 
CAL INDUSTRIES. LTD.; hydroxy group value 56.1 KOH mg/g), 25.0 Q (add group: 0.25 equivalent of sebadc add and 
70 mg of titanium tetraisopropoxide as a catalyst the ternperature of the mixture was raised to 180°C while stirring in 
Ihe presence of a small amount of toluene as a reaction water discharging solvent and the mixture was mairrtained at 
the temperature. After a while. Ihe outflow and separation ol water were observed and Ihe ration began to proceed. 
By continuing the reaction for about 24 hours, a polyester having a weight average molecular weight of 59,000 was 
obtained. 

After diluting the polyester with toluene to a solid component concentration of 50% by weight 1.5 parts (solid com- 
ponents) of the hexamethytene dHsocyanate addition product of trtmethytolpropane (Coronate HL. trade name, made 
***** PWyurethane Industry Co., lid.) per 100 parts (sofid component) of the polyester was added thereto as a 
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crosslin king agent K> provide a pressure-sensitive adhesive composition. The pressure-sensitive composition was 
coated on a PET film ot 38 urn in thickness by an applicator, followed by drying at 130°C (or 5 minutes, to form a pres- 
sure-sensitive adhesive layer of 50 pm in thickness Furthermore; a potyetnyJene film of 60 in thickness was stuck 
to the pressure-sensitive adhesive surface to prepare a pressure-sensitive adhesive sheet. 

Example 6-6 

In a tour-neck separable flask equipped with a stirrer, a thermometer, and a water separator were placed 155.4 g 
of polycarbonate cOol (PLACCEL CD220PL. trade name, made by DAICEL CHEMICAL INDUSTRIES. LTD.; hydroxy 
group value 56.1 KOH mQfg) and 84.1 g (total hydroxy groups: 0.24 equivalent) of rxrfycaprolaclone dioJ (PLACCEL 
220PU trade name, made by DAICEL CHEMICAL INDUSTRIES. LTD.; hydroxy group value: 55.9 KOH mg/gj. ^Z^ g 
(add group: 0.24 equivalent) of succinic anhydride and 59 mg of DBTO as a catalyst the temperature of the mixture 
was raised to 160°C while stirring in the presence of a small amount of toluene as a reaction water cSscharging solvent 
and the mixture was maintained at the temperature. After a while, the outflow and separation of water were observed 
and the reaction began to proceed. By continuing the reaction for about 20 hours, a polyester having a weight average 
molecular weight of 37.000 was obtained. 

After diluting the polyester with toluene to a soBd component concentration of 50% by weight 3.0 parts (sold com- 
ponents) of the hexamethylene dSsocyanate addition product of trtmethytolpropane (Coronate HL. trade name, made, 
by Nippon Poryurethane Industry Co.. Ltd.) per 100 parts (softd component) of the polyester was added thereto as a 
crossfinKrtg agent to provide a pessure-sensttve adhesive oornposHiort The pressure-sensitive adhesive composition 
was coated on a PET film of 38 um in thickness by an applicator, followed by drying at 130*C tor 5 minutes, to forma 
pressure-sensitive adhesive layer of 50 pm in thickness. Furtherrnore. a polyethylene film cf 60 um in thickness was 
stuck to the pressure-sensitive adhesive surface to prepare a pressure-sensitive adhesive sheet. 

Example 6-7 

In a tour-neck separable flask equipped with a stirrer, a thermometer, and a water separator were placed 218 1 g 
of polycarbonate diol (PLACCEL CD220PL. trade name, made by DAICEL CHEMICAL INDUSTRIES. LTD.; hydroxy 
group value 56.1 KOH mg/g) and 24.2 g of octanediot (total hydroxy groups: 0.55 equivalent). 27.9 g (acid group: 0.56 
equivalent) of succinic anhydride, and 60 mg of DBTO as a catalyst the temperature of the mixture was raised to 1 80* C 
wh2e stirring in the presence of a small amount of toluene as a reaction water discharging solvent and the mixture was 
maintained at the temperature. After a whHe. the outflow and separation of water were observed and tie reaction began 
to proceed. By continuing tie reaction tor about 22 hours, a poryesler having a weight average molecular weight of 
24.000 was obtained. 

After diluting the polyester with toluene to a sofld component concentration of 50% by weight 3.0 parts (solid com- 
ponents) of the hexamethylene cfiisocyanate addition product of trimethytolpropane (Coronate HL trade name, made 
by happen Poryurethane Industry CO. . Lkt) per 1 00 parts (solid component) of the polyester was added thereto as a 
crossltnking agent to provide a pressure-sensitive adhesive corrpositjon. The pressure-eensitrva adhesive composrfcn 
was coated on a PET 13m of 38 >im in thickness by an appricator. followed by drying at 1$0°C for 5 minutes, to torm a 
pressure-sensitive adhesive layer ot 50 urn in thickness. Furthermore, a polyethylene fflrn of 60 urn in thickness was 
stuck to the pressure-sensitive adhesive surface to prepare a pressure-sensitive adhesive sheet 

exarnple^a 

In a tour-neck separable flask equipped with a stirrer, a thermometer, and a water separator were placed 315.0 g 
(hydroxy group: 0.31 equivalent) of polycarbonate did (PLACCEL CD220PL, trade name, made by DAICEL CHEMI- 
CAL INDUSTRIES. LTD; hydroxy group value 55.4 KOH mg/g) and 16.3 g (add group: 0.33 equivalent) of succinic 
anhydride, the temperature of the mixture was raised to 160*0 whtie stirring in the presence of a small amount of tolu- 
ene as a reaction water cSscharg i ng solvent and the mixture was maintai ned at the temperature. After a while, the out- 
how and separation of water were observed and the reaction began to proceed By continuing the reaction for about 40 
hours, a polyester having a weight average molecular weight of 39.000 was obtained. 

After diluting the polyester with toluene to a solid component concentration of 50% by weight 4.6 parts (solid com- 
ponents) of the hexamethylene dSsocyanate addition product of trimethyio^propane (Coronate HL. trade name, made 
by Nippon Poryurethane Industry Co.. LU.) par 100 parts (solid component) of the polyester was added thereto as a 
crossfinking agent to provide a pressure-sensitive adhesive composition. The pressure-sensitive adhesive composition 
was coated on a PET f 3m of 38 urn in thickness by an applicator, toOowed by drying at 130°C for 5 minutes, to forma 
pressure-sensWve adhesive layer of 50 pm in thickness. Furthermore, a polyethylene fflrn of 60 urn in thickness was 
stuck to the pressue-sensitive adhesive surface to prepare a pressure-sensitive adhesive sheet 
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Compaf*rtitf& Example fej 

To a monomer mixture of 92 parte of butyl acrylate and 8 parts Of acryfic acid were added 1 50 parts of toluene and 
0. 1 part of atobisisobutronrtrfl e to provide a mixed solution and the mixed solution was solutton-poJymeraed in a nitro- 
gen gas atmosphere at 60*C for about 7 hour6 to provide a polymer solution. To 100 parts (solid components) of the 
polymer was added 2.0 parts (solid components) of the tolylene d&socyanaie addition product of trimethytolpropane 
(Coronate U trade name, made by Nippon PoJyui ethane Industry Co.. Lid.) as a crosslinking agent to provide a pres- 
sure-sensitive adhesive composition. The pressure-sensitive adhesive composition was coated on a PET film of 38 urn 
in thickness by an applicator, followed by drying at 120*0 for 5 minutes, to form a pressure-sensitive adhesive layer of 
50 iim. Furthermore, a blend f ilm composed of polyethylene and polypropylene of 40 um in thickness was stuck to the 
pressure-sensitive adhesive surface to prepare a pressure-sensitive adhesive sheet 

Comparative Example 6-2 

In 150 parts of toluene were disserved too parts of natural rubber. 100 parts of an alphatic petroleum resin (sol* 
lening point 100°C). and 20 parts of a softening agent (polybutene) and 1.5 parts (solid components) of the tofylene 
cfifeocyanate addition product of trtmefhylrjlpropane (Coronate L, trade name, made by Nippon Pofyurethane industry 
Co.. Ltd.) was added to ^solution as a crosslink 

pressuro-sensitrve adhesive compocition was coated on a PET f 1m d 3d um in thickness by an applicator, followed by 
drying at 100*C tor 5 minutes, to form a pressure-sensitive adhesive layer of 50 pm in thickness. Furthermore, a poly- „ 
ethylene f ilm of 60 >im In thickness was stuck to the pressure- sensitive adhesive surface to prepare a pressure-sensitive ' 
adhesive sheet 

With respect to each of the pressure-sensitive adhesive sheets obtained in Examples 6-1 to 6-6 and Comparative 
Examples 6-1 and 6-2. the releasing strength of a release liner and the adhesive strength were measured by the follow- 
ing methods. The results are shown in Table 6-1 below. 

Measurement of Releasing Strengih, 

The release liner was released from the pressure-sensitive adhesive sheet by an tnstrcn type tension tester at an 
atmospheric temperature of 23°C and under the condrtion of a releasing rate of 300 mm/minute, and the releasing 
strength was measured at a releasing angJe of 180 degree. 

Measurement of fldtesfaa flcantt b 

The release liner was released from the pressure-sensitive adhesive sheet the sheet was stuck to an aluminum 
plata. and the 180 degree peel pressure-sensitive adhesive strength was measured under the corvJriicris of an atmos- 
pheric temperature of 23*C. a stuck bme of 30 minutes, and a releasing rate of 300 mrrvrnnute. With respect to the 
sample of Example 6-4. the measurement was effected after backing a PET film of 38 um In thickness, because the 
sample rid not have a base material. 
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Table 6-1 





Releasing Strength (g/50 
mm womj 


Adhesive Strength (g/20 
mm width) 


Fxamola fi. i 


15 




example o-<: 


20 


1.300 






I, iw 


Example 6-4 


15 


1.100 


Example 6-5 


9 


2.200 


Example 6*6 


10 


2,300 


Example 6-7 


17 


1.600 


Example 6-6 


25 


1.700 


C.Exampte6*1 


900 


1.100 


CExampfe 6-2 


800 


1.300 


C. Example: Comparative Example 



It can be seen from the results shown in me above Table 6-1 that each of the pressure- sensitive adhesive sheets 
obtained in Examples 6-1 to shows a small releasing strength which does not give a hWrance to the releasing work 
and has a large adhesive strength which is desired in the practical use although they use release liners not subjected 
to a sKcone release coating. 

Scample 7-1 

rn a four-neck separable flask equipped with a stirrer, a thermometer, and a water separata were placed 200.0 g 
(hydroxy group: 0.41 equivalent) of polycarbonate did (PLACCEL CD210PL. trade name, made by DAfCEL CHEMI- 
CAL INDUSTRIES. LTD.: hydroxy group value 1 15.0 KDH mg/g), 20.51 g (acid group: 0.41 equivalent) of succinic anhy- 
dride, and 102 mg of DBTO as a catalyst, Ihe temperature of the mixture was raised to 180*0 while stirring in the 
presence of a smal amount of toluene as a reaction water discharging solvent, and the mixture was maintained at the 
temperature After a while, the outflow and separation of water were observed and the reaction began to proceed. By 
continuing the reaction for about 30 hours, a polyester having a weight average molecular w»ght of 65.000 was 
obtained. 

After diluting the polyester with toluene to a solid component concentration of 40% by weight 3 parts (sofcl com- 
ponents) of the hexamethyiene dSsocyanate addition product of trlmethylotpropane (Coronate HL. trade name, made 
by Nippon Poryuethane Inctostry Co. Ltd.) per 100 parts (sofcf component) of the polyester was added thereto as a 
crossJinfcng agent to provide a pressure-sensitive adhesive solution. The pressure-sensitive adhesive solution was 
coated on a PET Hm of 36 pm in thickness by an applicator, rortowed by drying at 130°C for 5 minutes, to form a pres- 
sure-sensitive adhesive layer of 30 em in thickness. Furthermore, the layer was subjected to aging in an atmosphere of 
50*C tor 2 days as post cure to prepare a pressure-serisitrve a^esive tape. 

7^ 2 

In a tour-neck separable flask equipped; with a stirrer, a thermometer, end a water separator were placed 250.0 g 
(hydroxy group: 0.512 equivalent) of polycarbonate cfid (PLACCEL CD210PL, trade name, made by DAfCEL CHEMI- 
CAL INDUSTRIES. LTQ.: hydroxy group value 1 1 5.0 KDH mg/g), 37.44 g (acid group: 0.512 equivalent) of adipic acid, 
and 127 mg of DBTO as a catalyst, the temperature of me mixture was raised to 180°C while stirring h the presence of 
a smal amount of toluene as a reaction water discharging solvent, and the mixture was maintained at the temperature. 
After a while, fae outflow and separaiion of water were observed and the reaction began to proceed By contirxing tho 
reaction for about 30 hours, a polyester having a weight average molecular weight of 72.000 was obtained. 

After diluting the polyester with toluene to a sofid cornponent concentration of 40% by welrjht. 3 parts (solid com- 
ponents) of the hexarrieftyiene diisocyanate addition product of trimethyfolpropane (Coronate HL. trade name, made 
by l*Ppon PWyurethane Industry Co.. Ltd ) per 100 parts (solid component) of the polyester was added thereto as a 
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crossfinking agent to provide a pressure-sensitive adhesive solution. The solution was coated on a PET Mm of 38 
in thickness by an arjpCcator. followed by drying at 130*C for 5 minutes, to form a pressure-sensitive adhesive layer of 
30 jim m frtickness. Furthermore, the layer was subjected to aging in an atmosphere of 50°C for 2 days as post cure to 
prepare a pressure-sensitive adhesive tape. 

Example 73 

In a four-neck separable flask equipped with a stirrer, a thermometer, and a water separator were placed 250.0 9 
(hydroxy group: 0.25 equivalent) of polycarbonate did (PLACCEL CO220PL, trade name, made by DAfCEt CHEMI- 
CAL INDUSTRIES, LTD.: hydroxy group value 56.1 KDH mg/g). 25.28 g (acid group: 0.25 equivalent) of sebabc acid, 
and 62 mg of DBTO as a catalyst, the temperature of the mixture was raised to 1d0°C whfle stirring in the presence of 
a small amount of xylene as a reaction water discharging solvent, and the mixture was maintained at the temperature. 
After a white, the outflow and separation of water were observed and the reaction began to proceed. By continuing the 
reaction lor about 20 hours, a polyester having a weight average molecular weight of 55.000 was obtained 

After Diluting the polyester with toluene to a sofid component concentration of 50% by weight 3 parts (solid com- 
ponents) of a hexametwlene disocyanate trimer (isocyanurate) (Coronate HX, trade name, made by Nippon PWy- 
urethane Industry Ca. Ltd.) per 100 parte (sold component) of the polyester was added thereto as a crossfinking agent 
to provide a pressure-sensitive adhesive solution. The solution was coated on a PET film of 38 ^m in thictoiess by an 
ajpr^ta, flowed by drying at 1 30*C for 5 minutes, to form a pressure-sensitive adhesive layer of 30 urn In thickness. 
Furthermore, the fcryer was subjected to aging in an atmosphere of 5o°C for 2 days as post cure to prepare a fx^fuce- 0 
sensitive adhesive tape. 

Example 7*4 

To 1 00 parts (solid components) of the polyester obtained in Example 7-3 was added 5 parts of trimethylofpropane 
triacrytate as a substantial crossfinking agent to provide a pressure-sensitive adhesive solution. The pressure-sensitive 
adhesive solution was coated on a PET f 8m of 38 urn in thickness by an applicator, followed by drying at 1 00*C tor 5 
minutes, to form a pressure -sensitive adhesive layer of 30 am in thickness. Furthermore, the layer was irradiated with 
electron rays at 5 Mrad to prepare a pressure-sensitive adhesive tape. 



To 100 parts (solid components) of the polyester obtained in Example 7-3 was added 2 parts (solid components) 
of dphenyirnethane cfisocyanate (MiOtonate MT. trade name, made by Nippon Poryurethane Industry Ca. Ltd.) as a 
crossfinking agent to provide a pressure-sensitive ao^esfve solution. The pressure-sensitive adhesive solution was 
cc^ on a PETfam ol 38 |im « thickness by an app 

sure-sensitive acfriesrve layer of 30 urn in thickness. Furthermore, the layer was subjected to aging in an atmosphere of 
50°C for 2 days as post cure to prepare a pressure-sensrtjve adhesive tapa 

ft^rflt^e&carrple7-g 

In 150 parts of toluene were dfesdved 100 parts of a srweno-isoprene-styrene block polymer (Carfflax TR1107. 
trade name, made by Shefl Ch emical Ca). 50 parts of a petrol eum resin, and 1 part of a phenol series antioxidant to 
provide a pressure-sensitfve adhesive solution. The solution was coated on a PET firm of 38 um in thickness by an 
applicator, felowed by drying at 10O*C tor 3 minutes, to form a pressure-sensitive adhesive layer of 30 inn in frackness. 
Thus, a pressure-sensitive adhesive tape was prepared. 

With respect to each of the pressure-sensitive adhesive tapes obtained in Examples 7-1 to 7-4 and Comparative 
Examples 7*1 and 7-2. the solvent-insoluble component, the self-adhesive strength, and the rerriovabflity were meas- 
ured by the knowing methods. Also, the evaluation of tack free (presence or absence of tack) was carried out These 
test results are shown in Tatie 7-1 below. 

The measurement of the sorvem-insotubJe component was earned out in the same manner as in "Measurement of 
Sotont-lnsobbre Component" in Example 2-4. 

The measurement of the serf-extiesrVe strength was carried out by the same manner as in "Measurement of SeH- 
adhesive strength* in Comparative Example 3-2. 

MfiflSMTernerrt of PernoyaMitx 

Atan*itrrx>sr3hericter^ 
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a length of 150 mm were stucfc to each other al me pressure-sensitive adhesive surfaces of the central portions thereof 
by a roder of 2 kg , and after storing tor 24 hours at the same temperature, the peeling strength was measured under the 
conditions of a releasing rate of 300 mnVminute. 

Eva»uatiOfio>TacKffeQ 

The pressure-sensitive adhesive surface of the pressure-sensitive adhesive tape was contacted with a finger and 
the case of feeling no tack was evaluated by 'A*, the case of feeling tack was evaluated by TT. 



Table 7-1 





SofvenMnsolubJe Com- 
ponent (wetght%) 


Self-adhesive Strength 
(g/20 mm width) 


Rernovabaity (g/20 mm 
width) 


Tack Free 


Ex 7-1 


75 


650 


950 


A 


Ex 7-2 


81 


580 


870 


A 


Ex 7-3 


68 


• 520 ' 


790 


A 


Ex 7-4 


66 


620 


850 


A 


CE7-1 


15 


4.580 


5.320 


A 


CE7-2 


0 


1.920 


2.350 


B 



Ex: Example, CE: Corrt>arative Example 



As is dear from the result shown of above Table 7*1 . each of the pressure-sensifive adhesive tapes in Examples 7- 
1 to 7-4 was. in spHe of tack free, had a good seff-adhesrve strength and also was excellent In the removability. On toe 
otter hand, the pressure-sensitive tape of Comparative Example 7-1 had a large self-adhesive strength but was inferior 
in the removability and the pressure-sensitive adhesive tape of Comparative Example 7-2 had tack and also was Inferior 
in the removabifity. 

Example 8-1 

In a tour-neck separable flask equipped with a stirrer, a thermometer, and a water separator were placed 200.0 g 
(hydroxy group: 0.41 equivalent) of porycarboriate did (PIACCEL CO210PL trade name, made by OAICEL CHEMI- 
CAL INDUSTRIES, LTD. ; hydroxy group value 1 15.6 KOH mg/g), 20.51 g (acid group: 0.41 equivalent) of succinic anhy- 
dride, and 102 mg of DBTO as a catalyst, the temperature of the mixture was raised to 180°C while stirring in the 
presence of a small amount of toluene as a reaction water dfecharging solvent, and the mixture was maintained at the 
temperature After a while, the outflow and separation of water were observed and the reaction began to proceed. By 
continuing the reaction for about 27 hours, a polyester having a weight average molecular weight of 55.000 was 
obtained. 

Afterdating the polyester with toluene to a sofid component cpricentrationof 50%by weigM 1.0 part (solid com- 
ponents) of the riexamethyfene dusocyariate addition product of tri rnethytolpropane (Coronate HU trade name, made 
by Nippon PWyurethane Industry Co.. Ltd.) per 100 parts (sofid component) of the polyester was added thereto as a 
crosslnting agent to provide a pressure-sensitive adhesive corrposffion. The pressure-sensitive adhesive corrposibon 
was coated on a pofyurethane foam of 1 .2 mm in thickness by an applicator, followed by drykig at 130^ for 3 minutes, 
to form a pressure-sensitive aotiesrve layer of 50 pin in Wckness. Furthermore, a polyethylene film of 100 nm in thick- 
ness was stuck to the surface of th e pressure-sensitive adhesive layer to prepare a seating material. 

frWttlgfr2 

In a tour-neck separable flask equipped with a stirrer, a thermometer, and a water separata were placed 250.0 g 
(hydroxy group: 0.512 equivalent) of polycarbonate old (PLACCEL CD210PL, trade name, made by DAICEL CHEMI- 
CAL INDUSTRIES, LTD.: hydroxy group value 1 15.0 KOH mg/g), 51.8 g (acid group: 0.512 equivalent) of sebacic add. 
and 12? mg of DBTOas a catalyst, the temperature of t\a mixture was raised to 180*0 while stirring in the presence of 
a smaff amount of toluene as a reaction water discharging solvent, and the mixture was maintained at the temperature. 
After a while, fr« outflow and separation of water were observed and the reaction began to proceed. By continuing the 
reaction for about 30 hours, a polyester having a weight average molecular weight of 60.000 was obtained. 



32 



EP0 816 462 A1 



After diluting the polyester with toluene to a solid component concentration of 50% by weight 1.5 parts (sold com- 
ponents) of the tofytene olisocyanate addition product of trimethyfdpropane (Coronate L, trade name, made by Nippon 
Polyurethane Industry Co.. US.) per 100 parts (solid component) of the polyester was added thereto as a crossUnking 
agent to provide a pressure-sensitive adhesive composition. The composition was coated on an SBR foam of 0.3 mm 
in thickness by an applicator, followed by drying at 1 30*C tor 5 minutes, to form a pressure-sensitive adhesive layer of 
50 jim in thickness. Furthermore, a polyethylene film of 60 urn in thickness was stuck to the surface of the pressure- 
sensitive adhesive layer to prepare a sealing material. 

In a tour-neck separable flask equipped with a stirrer, a thermometer, and a wafer separator were placed 250.0 g 
(hydroxy group: 0.26 eouivalenl) of poiycarbonate diof (PUCCEL CD220PL, trade name, made by DAICEL CHEMI- 
CAL INDUSTRIES, LTD.; hydroxy group value 56.1 KOH mg/g), 26.8 g (add group: 0.26 equivalent) of sebacic acid, 
and 62 mg of DBTO as a catalyst, the temperature of the mjxtwe was raised to 180*C while stirring ti the presence of 
a small amount of toluene as a reaction water dfecharging solvent, and the mature was maintained at the temperature. 
After a while, the outflow and separation of water were observed and the reaction began to proceed. By continuing the 
reaction tor about 31 hours, a polyester having a weight average molecular weight of 74.000 was obtained. 

After diluting the polyester with toluene to a solid component concentration of 50% by weight. 1 5 parts (solid com- 
ponents) of the hexamethylene disocyanate addition product of trirnethytofpropane (Coronate HU trade name, made 
by Nippon Pofyur ethane Industry Co., Ltd.) per 100 parts (solid component) of the polyester was added thereto as a ' 
crossSnWng agent to provide a pressure -sensitive adhesive composition. The pressure-sensitive adhesive composition 
was coated on a polyurethane sheet of 0.5 mm In thickness by an applicator, followed by drying at 130*C tor 5 minutes, 
to torm a pressure-sensitrve adhesive tayer of 50 ^m in thickness. Furthermore, a polyethylene f Im of 100 um in thick- 
ness was stuck to the surface of the presage-sensitive adhesive layer to prepare a sealing material. 

The polyester obtained in Example 8-3 was diluted with toluene to a sofd component concentration of 50% by 
weight To 1 00 parts (solid components) of the polyester was added 2 .0 parts (solid components) of the hexamethyf ene 
dSsocyanate addition product of trimethyiolrxopane (Coronate HL, trade name, made by Nippon Polyurethane Industry 
Co.. Ltd.) as a crossllnMng agent to provide a pressure-sensitive adhesive composition. The pressure-sensitive adhe- 
sive composition was coated on a polyursthane foam of 1.2 mm rn thickness by an applicator, followed by drying at BOX 
for 10 minutes, to torm a pressure-sensitive adhesive layer of 50 um in thickness. Furthermore, a polyethylene Hm of 
60 urn in thickness was stuck to the surface of the pressure-sensitrve adhesive layer to prepare a sealing material. 

Comparatfye Example 8-1 

To a monomer mixture of 92 parts of butyl acrytate and 8 parts of acrylic ackJ were added 1 Mparts of toluene and 
0. 1 part of azoWsisobutyronitriJe to provide a mixed solution and the mixed solution was sdution-poJymertzed in a nitro- 
gen gas atmosphere at 6TTC for about 7 hours to provide a polymer solution. To 100. parts (solid components) of the 
polymer was added 2.0 parts (solid components) of the tofytene dfisocyanata addition product of trimethytoipropane 
(Coronate U trade name, made by Nippon Polyurethane Industry Co., Ltd.) as a croeslinWng agent to provide a pres- 
sure-sensitive adhesive composition. The pre^e-sensftve adhesive composition was coated on a polyurethane foam 
of 1 2 mm In thickness by an applicator, followed by rjrying at 1 20*C tor 5 minutes, to torm a pressure-sensitive adhesive 
layer of 50 jim. Furthermore, a blend ftm of polyethylene and pdypropyiene having a thickness of 50 »m was stuck to 
the pressure-sensitive adhesive surface to prepare a seating material. 

CQfflparat^e E^mc*ft &g 

In 150 parts of toluene were disserved \QQ parts of r>alural rubber. 100 parts of an afiphatic petroleum resin (sof- 
tening point 100°C). and 20 parts of a softening agent (polybutene). and 1.5 parts (solid cortpr^nehts) ol the tolyfene 
efieccyanate addition product of trimethytolproparte (Coronate U trade name, made by Nfippon Pofyurothane Industry 
Co.. Ud.) was added to the solution as a crosslinldng agent to provide a pressure-sensitive adhesive cornposHfori. The 
pressure^sensitfve adhesive composfcon was coated on a polyurethane form of 1.2 mm in thickness by an applicator, 
tallowed by drying at IfXTC tor 5 minutes, to torm a pressure-sensitive adhesive layer of 50 pm in thickness. Further* 
more, a polyethylene f3m of 60 um in thickness was stuck to the pressure-sensitive Kftesive surface to prepare a seal- 
ing material 

With respect to each of the sealing materials obtained in Examples 8*1 to 8-4 and Comparative Examples 8-1 and 
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8-2. the adhesive strength, and the releasing strength of the release liner were measured by the following methods The 
results are as shown in Table 8-1 below. 

Measurement firf rV"> sive strength 

in an atmosphere of 23*C. 65% RH. the release liner was released from the sealing material, the sealing material 
was stuck to an aluminum plate, and alter 30 minutes, the 1 80 degree peel adhesive strength was measured under the 
condition of a pdSng rate of 300 mm/rrwute. 

Measurement of Reteaano Str*^ 

In an atmosphere of 23°C. 65% RH. the release liner was released from the sealing material under the condition of 
- a pulling rate of 300 nw/minute to measure the releasing strength. 



Table 8-1 





Adhesive Strength (qT20 
mm width} 


Releasing Strength (gfco 
mm width) 


Example 8-1 


1.300 


20 


Example 8-2 


1.000 


30 


Example 8-3 


1,000 


50 


Example 8-4 


1.200 


20 


C. Example 8-1 


1.000 


900 


CExample 8-2 


1,200 


850 


|| a Example: Comparative Example | 



His dear from the result of Table 8 1 that each of the sealing materials of Examples 8-1 to 8-4 shows a small releas- 
ing strength gh/mg no hindrance to the releasing wo* and has a targe a*x*fve strength desired tor practical use in 
spite of using a release liner not adjected to a sBJcone release coating. On the other hand, it can be seen that In the 
seafing materials of Comparative Examples 8-1 and 8-2. the adhesive strength is large but because the releasina 
strength of the release liner is too large, it gives an hiidience to the releasing work 

be ^ S t m tT 1 " 19 maWi8lS * B<am P' es 8-1 *> 6-4 do riot contain a sScone compound not onf/ in the 
r^easefoer bul^ in tne sea^ base inaterial and tta 

the seafng material is used as a connecting material tor HOD, a sfloxane gas does not generates in the inside of HDD 
and a corrooon of the inside of HDD an erroneous action of HDD. a head crash and the tike caused by the oas are not 
"S^J^" 9 fU T Cti0n t*** 0 "** ^'enal. *at is. the seaftog function based on the 

elastic effect of a foamed material, etc.. can be exhibited more effectively together with the good adhesive strength 
described, above. 

Bamolftftg 

«ttxctoe^byan applicator, toiowed by drying at 130»C tor 3 minutes, to term a pressure-sensitive adhesive layer of 

50 urn injhdaiess. Futherrrw 

sensitive adhesive layer to prepare a seafing material. 

Example B-fi 

. faS^; 56 "^? adhash ? cm f 0 ^ <^n«l in Example 8-2 was coated on an aluminum laminate sh eet 
(a brnrate sheet formed by vapor-deposiUng a metallic aluminum at a thickness of 30 pm on a pofyethyfene phthalate 
mm of 50 ^ ****^) of 80 pm In thickness by an applicator, followed by drytog atVsO-C SSS5otorma 

ZT^^^lf^T* 0,50 »**"««• Furthermore, a polyethylene flmof 100 pm in thickness was 
stuck to the surface of the pressure-sensave adhesivB layer to prepare a seating material. 
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The pressure-sensitive adhesive composition obtained in Example 8-3 was coated oh a fluorine resin (PTFE) sheet 
of 1 00 urn in thickness by an applicator, followed by drying at 1 30°C lor 5 minutes, to form a pressure-sensitive adhesive 
layer of 50 jim In thickness. Fur^^ 
sure-sensitive adhesive layer to prepare a seaing material. 

Example 6-8 

The pressure-sensitive adhesive composition obtained in Example 8-4 was coated on a fluorine resin-coated sheet 
(a sheet obtained by coating a fluorine resin (PTFE) at a thickness of 5 pm on a polyethylene lerephthalate film of 50 
Itminthfc*ne6s)<rf 55|imin 10 rrtnutes. to form a pressure- 

senisifive adhesive layer of 50 Mm In tr^ 

surface of the pressure-sensitive adhesive layer to prepare a seating material. 
ConwatjY^Fitampie^ 

The pressure-sensitive adhesive composition obtained in Example 6-1 was coated on an alurrtnum sheet of 50 txm 
in thWeiess by an appficator. fo^^ 
50 pm In midaiess. Furthermore, a rdeasir^ 

stuck to the surface of the pressure-sensitive adhesive layer to prepare a sealing material. 
CompaiatwaExafrclftfl^ 

The pressure-sensitive adhesive composition obtained in Example 8-1 was coated on a polyethylene terephthalate 
fHm of 50 uin *i thickness by an applicator, Wov^ by drying at 
sivelayerof 50|imlnlhicKness. Furtnerrrxx^ apolyemyleitefln^ 
pressure-sensitive adhesive layer to prepare a sealing material. 

With respect to each of the sealing martials of Examples 8-5 to 8*8 and Comparative Examples 8-3 and 8-4. the 
adhesive strength and the releasing strength of the release liner were, measured by the same methods as described 
above. 

The results are as shown in Table 8-2 below. 



Table 8-2 





Adhesive Strength (g/20 
mm width) 


Releasing Strength (g/50 
mm width) 


Example 8-5 


1.350 


20 


Example 8-6 


1,000 


30 


Example 8-7 


1.000 


SO 


Example 8-8 


1,200 


20 


CExampte 8-3 


1.000 


30 


CExanple 8-4 


1.000 


20 


C. Example: Comparative Example 



As is dear from the results of Table 8-2 above. & can be seen thai each of the seaihg materiaJs of Examples 8-5 to 
8^ shows, in spite of using a release Brw 

guying no hindrance to the releasing work as the case of the sealing material using fre release finer subjected to a sifi- 
cone release coaling (Comparative Example 8-3) and also has a large adhesive strength desired for practical use. 

Also, because each of the sealing materials of Examples 8-5 to 8-8 is different from the sealing material of Com- 
parative Example 8-3. does not contain a sflicone compound in the release finer, and does not contain a silicone com- 
pound in the swing base material and the layer of the pressure-sensitive adhesive cociposition, when the sealing 
material is used as a connecting material lor HDD. a efloxane gas doss not generate in t>e inside ol HDD and there are 
no posstofcfes of causing the corrosion of the inside of HDD, an erroneous action, a head crush, etc Furthermore, 
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because a material having a high moisture proof effect is used as the sealing base material, the moisture proof effect 
is tar high as compared with the seaing material of Comparative Example 8-4, the sealing function based on the mois- 
ture proofing effect can be more effectively exhibited together with the above-described good adhesive strength. 

In a four-neck separable flask equipped with a stirrer, a thermometer, and a water separator were placed 250.0 g 
(hydroxy group: 0.25 equivalent) of polycarbonate diet (PLACCEL CO220PL, trade name, made by DAICEL CHEMI- 
CAL INDUSTRIES. LTD.; hydroxy group value 56. 1 KOH mg/g). 2526 g (acid group: 0.25 equivalent) of sebacic acid, 
and 62 mg (0.1 equivalent %) of OBTO as a catalyst the temperature of the mixture was raised to 180*C whBe stirring 
in the presence of a small amount of toluene as a reaction water discharging solvent and the mixture was maintained 
at the temperature. After a while, the outflow and separation of water were observed and the reaction began to proceed. 
By continuing the reaction for about 25 hours, a polyester having a weight average molecular weight of 72.000 was . 
obtained 

After diluting the polyester with toluene to a sofid component concentration of 50% by weight, 1 part (solid compo- 
nents) of the hexamethylene dOsocyanate trimer addition product of trrnethytolpropane (Coronate HL. trade name, 
made by Nippon Polyur ethane Industry Co.. Lid.) per 100 parts (solid component) of the polyester was added thereto 
as a crossirtking agent to provide a pressure-sensitive adhesive composition. The composition was coated on one sur-. ~ 
face of a PET fimof 38 urn in thickness as an Insulating base materia] by an applicator, fallowed by drying at 1 30*C for 
5 minutes, to form a pressure-sensitive exftesive layer of 50 pm in thickness. Thus, a reinforcing sheet was prepared. 

Example 9-? 

A reinforcing sheet was prepared in the same manner as in Example 0-1 except that the thickness of the adhesive 
layer was changed to 20 pm. 

Exarnp!e,.fr.3 

By fallowing the same procedure aa Example 9-1 except that fta used amount of the hexamethylene dHsocyanata 
trimer addition product of trimethyttfpropane (Coronate HL. made by Nippon Pofyur ethane Industry Co.. Ltd.) as the 
cross&iktng agent was changed to 1.5 parts, a pressure-sensitive composition was prepared, and a reinforcing sheet 
having the layer of the pressure-sensitive achesrve composition having a thickness of 50 pm was prepared. 

E*amoJe 9-4 

A reinforcing sheet was prepared in the same manner as in Example 93 except that the thickness of the pressure- 
sensitive adhesive layer was changed to 20 pm. 



After diluting a thermoplastic copblymerized polyester resin (Vyton #300. trade name, marie by TOYOBO CO., 
LTDt) with toluene to a sofid component concentration of 40% by weight. 2 parts (solid components) of the hexameth- 
ylene disocyanafe trimer addition product of trimetrrylo^ropane (Coronate HL, trade name, made by Nippon Pory- 
uetnane Industry Co.. Ltd.) was added thereto per 100 parts (solid components) of the polyester as a oc^nking agent 
to provide a pressure-sensitive adhesive cornposHion. Then, using the conpostton, a reinforcing sheet having the 
adhesive layer of 50 pm in thickness was prepared in the same manner as in Example 9-1. 



A reinforcing sheet was prepared in the same manner as in Comparative Example 9-1 except that the thickness of 
the adhesive layer was changed to 20 pm. 

With respect to each of the reinforcing sheets obtained in Examples 9-1 to 9-4 and Comparative Examples 9-1 and 
9-2, the measurement of the sorvenHnsolubfe component of the pressure-sensitive adhesive layer and the measure- 
ment of the adhesive strengths (the adhesive strength to an insulating layer (polyester film) constituting a tape electric 
wire and the adhesive strength to a tin-plated electrically conductive wire) at normal temperature (23*C) and at a low 
temperature (0*C) were measured by the toBowing methods. 

The measmemenf of the sohvent- insoluble corrponent was carried out by the same manner as in "Measurement of 
Solvent-Insoluble (kxrponenT in Example 2*4. 
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Measurement of Mmw Mr yqth 

The reinforcing sheet was stuc* to a polyester film (insulating layer) and a tin-placed conductive wire as adherends 
each under the concfitions of 150*C, 1 kgfcm 2 , and 2 seconds rn an atmosphere of normal temperature (23*C) or a low 
temperature (0*Q. and the 180 degree peel adhesive strength was measured under the condition of the releasing rate 
of 100 mnVminirte. 



Table 9-1 





Solvent-Insoluble Com- 
ponent (wt%) 


Adhesive strength {kgfcm} 






Polyester Film 


Tin-Plated Wire 






23'C 


o-c 


zrc 


o°c 1 


Ex 9-1 


17 




1.0 


100 


110 


Ex 9-2 


18 


1.3 


1.6 


70 


90 


Ex 93 


55 


1.7 


2.2 


140 


140 


Ex 9-4 


51 


1 -4 


1.0 


110 


110 


CE9-t 


35 


1.5 


0.2 


150 


30 


CE9-2 


37 


1.4 


0.1 


130 


10 


Ex: Example, CE: Comparative Example 



As is dear from the results shown in Table 9-1 above, it can be seen that each of the reinforcing sheets of Examples 
9*1 to 9-4 of the present invention shows a very excellent adhesive fore to the insulating layer (polyester fim) and the 
tin-placed electrically conductive wire constituting a tape electric wire under both the normal temperature atmosphere 
and the fcw-tempefature atmosphere. 

Example 10-1 

En a reaction vessel equipped with a thermometer, a stirrer, and a water separator were placed 100 parts of poly- 
carbonate dfoi (PLACCEL CO220PL trade name, made by QAJCEL CHEMICAL INDUSTRIES, LTD.. hydroxy group 
value 56.1 KOH mg/g). 10.1 parts of sebatic add, and 0 025 pari of 0870, end the temperature of the mixture was 
raised to 1 80 # C with stirring in the presence of toluene as a reaction water discharging solvent After a while, the outflow 
and the separation of water were observed. By continuing the reaction for about 24 hours , a solution of a polyester 
series polymer having a weight av*age molecular 

To the solution of tie poryester series polymer w*e added 30 parts o! a terpen 
point of 1 15*C and 2 parts of tie hexamethylene rJisocyanate addition product of trimethytoipropane per 100 parts of 
the soKd cornpon ents thereof, followed by mixing, to provide a pressure-sensitive adhesive solution. Then, the pros* 
sure-sensfive adhesive solution was coated on one surface d a polyester fam of 183 urn in thickness at adry t**ness 
of 50 pm. folowed by drying at 12G*C for 2 minutes, to prepare a reinforcing sheet 

Eaampte Uk2 

By following the same procedure as Example 10-1 except that 20 parts of a rosinphend resin having a softening 
point of 145*C was used in place of 30 parts of the terpenehenot resin having a softening point of 1 15°C. a pressure- 
sensitive a*esive solution was prepared, and using the solution, a reinforcing sheet was prepared. 

Examplflir>3 

By following the same procedure as Example 10-1 except that 50 parts of a cournarone-indene resin having a sof- 
tening point of 1 20°C was used in place of 30 parts of the terpeneheno? resin having a softening point of 1 1 5*C, a pres- 
sure-sensitive adhesive solution was prepared and using the solution, a reinforcing sheet was prepared. 
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Comparative Example 1(M 

To the solution ol the polyester series polymer obtained in Example 10-1 was added 2 parts of the tolyJene difco- 
cyanate addition product of trimethyWpropane per 100 parte of the soBd components thereof, followed by mixing, to 
provide an adhesive solution. Then, using the adhesive solution, a reinforcing sheet was prepared in the same manner 
as in Example 1. 

terrparftfve Example 10-? 

By following the same procedure as in Example 10-1 except that 30 parts by weight of a terpenehenol resin having 
a softening point of 50»C was used in place of 30 parts of the terpenehenol resin having a softening point of 1 1 5*C, an 
adhesive solution was prepared, end using the solution, a reinforcing sheer was prepared. 

Comparative Example 10^ 

In a reaction vessel equipped with a condenser, a nitrogen im^oducing lube, a thermometer, and a stirrer were 
placed 50 parts of ethyl acetate and 50 parts of toluene as solvents, 50 parts of 2-ethyIhaxyt acryiate, 45 parts of n-butyt 
acrytate. 4.9 parts of acrylic acid. 0.1 part of 2-hydroxyetrryl acrytaie, and 0.1 part of 2^'-a20bis4sobutwonitrile, the - 
pdymerfeaJton was carried 
age molecular weight of 700,000. 

To the solution of the acrylic polymer were added 30 parts of a terpenephenof resin having a softening point of 
115^ arxJ 2 parte of the hexamethylene dB^^ 

components thereof, followed by mixing, to provide a pressure-sensitive adhesive solution. Then, using the solution, a 
reinforcing sheet was prepared In the same manner as in Example 10-1. 

About each of the reinforcing sheets prepared in Examples 10-1 to 10-3 and Comparative Examples 10-1 to 10-3. 
the adhesive strengths to a tin-plated electrically conductive wire and an insulating layer {polyester him) for constituting 
a tope electric wire In an atmosphere of 0, 25 or B0 # C were measured as foBows. The resufte^ 
1 below. 

Measurement of Adhesive s trength to Tin-Plated Conductive Wire 

On the pressure-sensitive adhesive layer of the reinforcing sheet of 50 mm x 200 mm were placed 6 tine-plated 
spr ight angle conductive wires (each of 0 .1 mm x 0.6 mm x 250 mm) and after heat-press adhering under the conoitions 
of 160*C, 5 kgfcm* and one minute, the strength required for releasing one conductive wire was measured. The meas- 
urement was carried out in an atmosphere of 0'C. 25*C {65% RH) or 80*C under the conditions of a releasing rate of 
100 mm/minute and a releasing angle of 180 degree 

feteasurement of Adhesive strength to Insufalino Laver ( Polyester Film) 

On the pressure-sensitive adhesive layer of the reinforcing sheet of 50 mm x 200 mm was placed one sheet of a 
polyester f 3m of 0.1 mm x 70 mm x 250 mm after heat-press adhering under the corvJHions of 1 60*C, 5 kp/cm 2 . and 
one minuta the laminate was cm into a width of 1 cm, and the strength required to release the polyester film of! cm in 
width was measured. The measurement wis carried out in an atmosphere of 0*C, 25°C (65% RH), or 80°C under the 
conditions of the releasing rate of 100 mnrvmtnula and the releasing angle of 180 degree. 
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Table 10-1 





Tin-Plated Wire Adhesive 
strength (gA>.8 mm) 


Polyester F!m Adhesive 
strength (ko/cm) 




0*C 


25°C 


ao°c 


0°C 


25*C 


80*C 


Ex 10-1 


100 


130 


90 


1.0 


1.5 


0.8 


Ex 10-2 


90 


140 


100 


0.9 


1.4 


1.0 


Ex 10-3 


140 


140 


80 


0.9 




0.9 


CE10-1 


70 


120 


30 


0.4 


1.0 


04 


CE10-2 


70 


100 


20 


0.4 


1.0 


03 


CEKK5 


30 


100 


60 


0.2 


0,8 


0.5 


Ex: Example. CE: Comparative Example 



It can be seen from the results of Table 10-1 above that each of the reinforcing sheets of Examples 10-1 to 10-3 of 
the present Invention shows excellent aAeslve strength to the insulating layer (polyester tarn) and the electrically con- ' 
ductive wires (tin-placed conductive wires) constituting a tape electric wire at each atmosphere of a low-temperate 
(0*C). normal temperature (25 # C) or a high temperature (80*C) . 

Example 1M 

A polyethylene (viscosity average molecular weight 300,000) containing 04 part of an antioxidant was extrusion* 
laminated on a gtassine paper having a thickness of 50 juri and a basic weight of 80 g at a thkknessof 20 to provide 
a tape base materia). 

Tho pressure sensitive adhesive composition obtained in Example 1-1 was uniformly coated on tha back surface 
oftheabove-descrbedtapeb^ 
adhesive layer of 20 urn in thicKrtess, whereby a pressu^ 

Furthermore. 10 100 parts of a polyethylene raving a viscosity average molecular weight of 8.000 was added 100 
pails of carboa Mowed by urmormty 

yethytene lerephthaJate film of 6 pm in thickness by a gravure coating machine for hot melt to provide a pattern-forming 
ink ribbon having coating of 0.8 jim in thickness. 

Using the pressure-sensitive adhesive tape for printing and the ink ribbon, printing was cam ed out by a heat-trans- 
fer printer. 

Printing was carried out in the same manner as m Exarnple 11-1 except for using a base material film of 100 urn in 
thickness, obtained by unrtorrrdy kneaatog 20 (viscosity average molecular 

weight 500.000) containing 0.2 part of an antioxidant and inflation mo Wing the kneaded mixture, as the tape base mate- 
rial. 

Example m 

The pressure-sensitive adhesive cornpositjon obtained in Example 1 -1 was uniformly coated on a polyethylene fBm 
having a viscosity average molecular weight of 500,000 and a thickness of 5 by a doctor blade method, foBowed by 
drying, to form a pressure-sensitive acftesive layer of 3 urn in thickness. A generally commerdaly avatebie heat-sen- 
stive coloring paper was laminated onto the pressure-sensitSve adh esive tape to provide a base material layer of a print- 
ing prassure^ensitive adhesive tape. With respect to the other portions, the same procedure as In Example 1 M was 
foBowed to prepare a pressure-sensitive adhesive layer. Also, the formation of the priming pattern was carried out by a 
thermal printer. 

Evaluation Test 

The printing tapes obtained in Examples 11-1 toll -3 were evaluated in terms of the tape re-wincing property, the 
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funning property by a heat-transfer printer, the printabfltty, and the handling properties as (abet. The results showed that 
an cases were good. 

1NDUSTRIAIAPPUCAPIHTV 

As described above, the present invention can provide a pressure-sensitive adhesive composition and the pres- 
sure-sensitive adhesive sheets thereof, which have a large adhesive strength in spite of higji elasticity and tack tree, 
can exhibit both the good adhesive workability and the good adhesive property, are excellent in the heat resistance, and 
also are excellent in properties of retaining and fixing articles. 

In particular, by using the polymer having the polyotrbonate structure as the base polymer and subjecting the pol- 
ymer to a crosslinking treatment with a crossWang agent etc.. the above-described pressure-sensitive adhesive com- 
position and pessure-sensttve adhesive sheets thereof greatly excellent in the characteristics such as the heat 
resistance and the durabfliry can be provided and they can be more developed in various fields as pressure^ensitive 
adhesive products ol new construction. 

Ateo, the present invention can provide, by property crossfinWng the polymer having the polycarbonate structure, a 
presswe-sensfflve adhesive composition and a pressure-sensitive adhesive sheet thereof showing an excellent seH- 
aanering property In addition to the characteristics such as the heat resistance and the du rabrfity. 

Also, in the present invention, by using the specific polymer having the polycarbonate structure as the main com-- - 
ponent and aosslinWng the polymer to a specffic level, a rxessure-serisitrve adhesive competition not substantially 
showing tack but has the exeenerit self-adhesive strength and being excellent in the removability and a pressure-sensi- 
tive adhesive sheet thereof can be provided. 

Furthermore, by using an acrylic polymer having a glass transition point of-lO*Cor lower tog ether with the polymer 
having the polycarbonate structure, a pressure-sensitive adhesive composition showing very good adhesive character- 
is&x to various adher ends and being excellent m the creep characteristics and the long-term durability and a pressure- 
sensitive adhesive tape thereof can be provided. Also, similarly, a pressure-sensitive adhesive composition satisfying 
the creep resistance and the adhesive property in a high temperature region and being excellent in the shock resistance 
at a low temperature arxj a pre^ 

of 80*C or higher together with the polymer described jfcove. 

Moreover, in Ihe present Invention, by using a release liner made up of a polyethylene film, a polypropylene film, 
etc., which is not subjected to a silicone release coating to the layer of the pressure-sensitive adhesive composition of 
the above-described construction containing the polymer having the polycarbonate structure, the pressure-sensrtrve 
adhesive sheets raving a good releasing property without containing a silicone and exhibiting a targe adhesive strength 
can be provided The products can be very aoVantageousry used as pressure-sensitive adhesive sheets suitably used 
for computer instruments which are Eabte to cause problems in the presence of a stfeone. 

Also. In the present invention, by forming the layer of the fjressure-sensrtfve adhesive rxrrposibon containing the 
polymer having the rx>lycarbonate structure on one surface of a base material and constituting at least the back side of 
the base material with a polyolefin such as polyethylene, potypropyiene. etc. a rxessure-sensHrve adhesive sheet 
v^hich can be wourvJ in r^ 

used ior computer ir^umerrts. etc.. which are Babie to cause rxobterns by the existence Of silicone, as a pressure-sen- 
sitive sheet which does not have a release liner, do not need to apply a release coaffng to the back side of the base 
material with a sfficone corrixaxxf, and contata 
Also.inthec3dreittejt^ 

seating base material aecortflng to the present invention, a release finer which is not subjected to a silicone release 
coating can be used, arvj ft fe sealing base material to a satcorte release 

coating. Thus, a sealing material having a good releasing property to a release Kner and the back surface of itself , show- 
^alargoaoliesrvestre^ 

containing substarrtially no sflicone compound and suitable for HOD. eta 

Furthermore, in the present Invention, by using the specific polyester having the polycarbonate structure as the 
base j)0lymer tar the pressure-sensitive adhesive layer which is formed on one surface of an insulating base material, 
the reintorcing sheet excellent in the adhesive property with a tape electric wire (insulating layer and conductive wires) 
at not onfy a norrnai temperature but also a low-temperature environment of about 0*C or less can be provided and by 
using the specific resin together with the specific polyester, the reinforcing sheet excellent in the adhesive property to 
the tape electric wire not onfy in a normal tenperature atmosphere but also in a low-temperature atrnosphere and a 
Ngh-tenperature atmosphere can be provided. 

Abo, m ** present invention, by using the specific rjressure-sensrtive adhesive sheets as press i*e-sensitiva adhe- 
sive shtets for printing, the printing pressure-sensitive adhesive sheets excellent in the tape re-winding property, the 
running property in a healHransler printer, the printabifity, and the handling rjroperties as label can be provided. 
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Claims 

1. A pressure*sensitive adhesive composition, wherein the storage elastic modulus [G1 at room temperature is at 
least 2 x 10 6 dyne/cm 2 and the adhesive strength at room temperature is at least 1 kg/20 mm width. 

2* A pressure- sensitive adhesive composition of daim 1. wherein the storage elastic modulus [G1 at -3C*C is 3 x 10 7 
dyne/cm 2 or lower. 

3. Apressure-san£hiv& adhesive composHfon of claim 1. wherein the storage elastic modulus (01 at 80*C is 1 x10* 
dyne/cmr or higher. 

4. A pressurMensitive adhesive composition comprising a polymer having a pdycarbonate structure having a 
repeating unit represented by a Mowing lorrnUa, 

- (0 - R - O - C) B - 
I 

O 

wherein ft represents a straight crw or br 

5. A pressure-sensittve adhesive composition of daim 4. wherein said composition comprises a polyester having a 
weight average molecular weight of at least 10.000 and synthesized from del components indlspensaJbly contain- 
ing pdycarbonate dtol and dicarboxfic acid components indispensably containing a dtcaiboxyllc add having an 
afiphaiic rrydrocajtx^ gmup of from 2 to 

tura 

6. Apressure-sensitrve adhesive comr>jsition of dawn 4, wherein the sofvent4nsduble ajnponent of the polymer is 
from 1 to 30% by weight and the self-adhesive strength Is m toast 2.0 k^M n»n wkm 

7. A pressure-sen&ftfve adhesive corrposJtion of claim 4. wherein the self-adhesive strength is at least 1 00 g/20 mm 
wk^andtheaonesivestrrif^ 

a A pressure-sensitive acftiesrve composition of daim 7. wherein the polymer having a pcrfycarbonate structure is 
crossfinked and the solvent-insoluble component fe from 60 to 95% by weight 

3. Apreseure^ensitive adhesive composition of claim 4. wherein said corrposrtion contains an acrylic polymer having 
a glass transition terrperaiure of -10°C or lower, together with me polymer revlng a polycarbonate structure at a 
rato of from 10 to 90% by v^ght of the sum total o^ 
structure 

10. Apresstre^ensitivefldhesivea 

pcWofatleasl60^ ( tCfletherw^tn^ 10to50%by 
weight of the sum total of the resin and the polymer having the polycarbonate structure. 

11* A pressure-sensHive adhesive sheet having a layer <xxnpristng the pressure^ensitive adhesive composition 
descrfoed in daim 1 or 4. 

i2 - A pressure-sensitive adhesive sheet of daJm 11. wherem said sheet has the layer «>rrpnsing the pressure-sensH 
live acftesive oorrposffiw on one sijt^ 

1 * A sealing material having a layer comprising the pressure-sensitive adhesive composition descrfced in daim 1 of 
4 on a seeling base material. 

14w A sealing material of daim 13, wherein the seeing base material is a srieet^m material or a toam material of a 
synthetic resih or a syrthet^ 
sheet-form malertal or the foam material. 
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15. A sealing material of daim 13. wherein the sealing base material is a metaJ foil or a Ikxxine resin film, or is made 
up of a material having a moisture proofing effect such as a composite material formed by forming a metal layer or 
a fluorine resin layer on a synthetic resin film 

s 16. A reinforcing sheet for reinforcing a terminal portion of a tape electric wire having such a structure that pluraJ elec- 
trically conductive wires are arranged in an insulating layer at an interval, comprising an insulating base material 
having formed on one surface thereof a layer comprising the pressure-sensitive adhesive composition descried in 
daim lor 4. 

to 17. A pressure-sensitive adhesive sheet a sealing sheet, or a reinforcing sheet of claim 12, 13 or 16 respectively, 
wherein a release liner not subjected to a sScone (back-surface} release coating is stuck to the pressure-sensitive 
acttesive surface. 

18^ A pressure-sensitive adhesive sheet a sealing sheet or a reinforcing sheet of claim 17, wherein the release finer 
15 not subjected to a silicone release coating is a poryofefin ffcn series film made up of polyethylene, porypropylene. 
an ethylene-propylene copolymer, or a mixture thereof or a f ilm the surface of which ts processed with the foregoing . 
poryoJefin. and the releasing strength of Ihe release Ener is 200 g/50 mm width or lower. 

19. A pressure-sensaive adhesive sheet a sealing sheet or a reinforcing sheet of daim iZ 13 or 16 respectively, 
20 wherein the sheet has a layer rxmrjrlsing tie pressure-ser^ 

material, the back side of the base material Is not subjected to a slcone release coating, and the sheet is wound 
in a roll form without inserting a release Bner. 

20. A prcssure-sendfve adhesive sheet a seafng sheet or a reinforcing sheet of claim 1 9, wherein the sheet has a 
25 layer comprising the pressure-resisting adhesrve composition on one surface of the base material, at least the back 

side of the base material is constituted wilh a pot yolef in made up of polyethylene, polypropylene, an ethylene-pro- 
pylene copolymer or a mixture thereot and the sheet is wound in a rod form wffcxrt Inserting a release finer. 

21. A sealing material of claim 13. wherein thB sealing material is for a hard disc drive 

90 

22. A preeewe-sensrtive adhesive sheet for printing comprising the pressure-sensitive adhesive sheet descrfoed in 
daim 12. 

23. A pressure-sensitive adhesive sheet for printing of daim 22, wherein the base material thereof is a porous material. 
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24. A pressure-sensitive adhesive sheet for printing of claim 23. wherein the porous properties are formed by applying 
a stretching treatment to the base material 

25. A pressure-sensitive adhesive sheet for printing of daim 22, wherein the base material has a hiding property. 
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2fi- A pressure-sensaive adhesive sheet for printing of dalm 25, wherein the hiring property is obtained by applying a 
stretching treatment to the base material. 

27. A pressure-sensitive adhesive sheet for printing of daim 22. wherein the base material is compocBd of at least b*o 
«5 layers of a polyoleJh layer and a support layer. 

28. A pressure-sensitive adhesive sheet for printing of claim 27, wherein the support layer is composed of a material 
having a Holng properly. 

90 29. A printing method which comprises effecting printing on the back surface of the base material of the printing ores- 
sure-sensitive adhesive sheet described fo dalm 22 w^th an Ink containing aplastic 
property to the base material and a coloring agent by a heat-lrancfor. 
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